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CHAPTER 1 -INTRODUCTION TO THE STUDY

1.1. Introduction

According to the Federal Geographic Data Committee (FGDC), The National Spatial Data
Infrastructure (NSDI) is described by Executive Order 12906 O# | 1 tidd\Gebghaphic Data

| ANOEOEOGEI T ADAEA AGARABOBQI TAQUR HI 1T EAEAOR OOAT AA
necessary to acquire, process, store, distribute, and improveitilization of geospatial dataa

The NSDI has enabled the facilitation of seamless datdevelopment, information sharing, and

collaborative decision making across multiple sectors of the economy.

The Sri Lanka Spatial Data Infrastructure (SLSDI) Road Map (November 2014) recommends
the establishment of a governance model to lead the reformn spatial data exchange across
government. It would enable:

1 Accurate nationwide representation of the landscape that is readily accessible and easily
integrated with economic, social and environmental geographies,

1 Greater efficiency and productivity in the management and sharing of spatial data,- Evidence
based decision making in government, business and the wider community through access to
Integrated spatial information;

1 Spatial solutions readily available ancélyidsed across Sri Lanka in response to emerging
opportunities

The Information and Communication Technology Agency (ICTA) of Sri Lanka is conducting a
comprehensive baseline study to assess the present situation of collection, storing and usage
of National Spatial data acrossts organizations, and evaluate the overall readiness of the staff
and organizations to adaptto and ensure effective use of the system

Progressive, effective and efficient decision making is one of the key factors for a productive
government service delivery process.This involves integration of citizen requirements to
achievenational objectives. This will enable ICTA to establish a solution and way forward for
the establishment of National Spatial Data Infrastructure (NSDI) infrastructure. The NSDI is a
centralized platform for sharing government spatial data across the organizations and
supports the government organizations to make operational decisions more effective and
timely using real-time evidence.

The baseline study to assss the present situation of collection, storing, and usage of national
spatial data across the organizations, overall readiness of the staff, organizations to adopt and
effective use of the system for NSDI in Sri Lanka, is an imperative requirement prioro
establishing an NSDI solution for Sri Lanka

1.2. Backgroundo the NSDI Program and Current Situations

The Ministry of Lands is currently the main stakeholder for NSDI whilst the Department of
Surveys, Land Commissioner General, Ministry of Environment, Minstry of Wildlife, Ministry
of Agriculture and Ministry of Disaster Management are the other stakeholders regarding
spatial information in Sri Lanka.

Chapter 1- Introduction to the S
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Spatial information is presently collected by various government organizations outside the
above mentioned organizations. However there has not been a consideration of the
expectations and/or requirement of other government organizations. The spatial data
collected by these organizations may not be accessible to others, and there is no collaboration
across the other organizations in the government sector. Meanwhile, the data in closed
systems accessible to the other organizations in the government sector has resulted in
repetition of data collection by several organizations, which is considered a waste of resauaes.
Some of these organizations utilize advanced systems and technologies to collect such spatial
information, which may possible to share with other government organizations for the
effective use of public resources. Therefore, it is important to collet store and use spatial
information in a collaborative manner across the government organizations.

Under the present infrastructure facilities available and national potential for spatial data, it is
possible to create a platform to share spatial informaton between organizations as well as
among the broader community. The facilitating role of ICTA is instrumental in order to
establish a National Spatial Data Infrastructure solution to collaborate and share such spatial
information across the government organizations which will lead to the optimization of the
public resources. The baseline study to establish NSDI will assess the present situation of the
collection, storage and usage of spatial data across the organizations and human resource
capacities in sich organizations.

1.3. Objectives of th&ECTA NSDI Program

Information technology is central to reshaping the way organizations collaborate and
coordinate with each other to deliver better services to the community. The Sri Lankan
Government has a key role toplay in this regard. It has enormous holdings of spatial
information collected by various government departments, with the majority located at the
Survey Department. Sri Lanka has the potential for better services and their delivery and
readily accessible spatial information will facilitate natural resource monitoring, flood
mitigation, management of public infrastructures, coordinated national projects and disaster
preparedness among other benefits. This is animportant way to support and serve the
national interest.

Despite the huge potential Sri Lanka has in this realm spatial information is not able to be
easily shared between organizations at the present timgnor is it accessible to the broader
community; resulting in the benefits of this information not being realized nor taken
advantage of. Spatial data sets are collected by a number of government organizations to
AAAET EOAOA AT 1T AGAO 1 £ whH no lcadgpdarhtiBnUdk OtRer podstbly AOOET A
OA1T AGAT O 1T OCAT EUAOQOET 1 GimilaritieA Bnll AnfeEeéhAeCredriess addg OA OE /
these organizations). The management of data in closed systems and resulted in numerous
stores of information that may have similar details and usage creating inefficiencies in time,
effort and money. In addition to creating a costly overhead for government, current practice
has seenorganizations develop their own data standards and product specifications. This has
also resulted in inconsistent spatial information that requires additional reprocessing for
usage.

In order to facilitate access, delivery and sharing of spatial information; nations around the
world are developing National Spatial Data Infrastructures (NSDI). A NSDI is an initiative that
creates an environment where governmentorganizations can cooperde, and thus improve,
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the transparency, management and exchange of spatial information. Integrated spatial
information can be accessed and viewed online by theyopulation without delving into its
source by the relevant organization responsible for that inbrmation. The proposed Sri Lanka
Spatial Data Infrastructure will include a National Map Portal that provides access to spatially
referenced data for all levels of government, the private sector, nofprofit organisations,
academia and the community.

The I# 4! . 39%) 001 COAI OAAEO O1F AOOAAIT EOE A
infrastructure profile. However, prior to this step a comprehensive baseline analysis of the
current situation regarding the collection, storing and usage of National Spatial data amss
the organizations and overall readiness of the staff and organizations to adoptand effective
use of the system is deemed necessary.

1.4. Objectives of the NSDI Baseline Study

The Consultants of the ICTTA NSDI Baseline study met with the representatives 0ICTA in
order to gather details on the requirements of the study and engaged in several collaborative
discussions with the ICTA and members of the Review Committee.

The abstracted objectives of the study as per the @rms of Referenceare;

I:\ldentify variables/ indicators and collect necessarydata on the present
Situation of collection, storing and usageof spatial data, identify stakeholders
and types (data providers, data users) of organizations

Il: Assessthe available hardware infrastructure, available infrastructure (in
use),data, data formats, and software use,guideline standards,and policies

Il Identify the capacities of the management and operational staff of data
custodians, providers, users and people who are generating spatial data,
readiness of individuals, and organizations, assessthe knowledge, skills,
attitudes and expectations of officials of stakeholder organizations on the
effective use of spatial data acrossthe government, understand the willingness
of the staff of stakeholdersto effectively collaborate with the initiative .

I\/: Draw/identify the desired and improved future situation (in the year 2020
by analyzing case studies and international best practices and make
recommendations on potential use of spatial data (to develop mobile appsetc.
through public private partnerships) to improve life of citizens.
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1.5. Scope oNSDI Baseline Study

1.5.1.Study Methodology, Sample Frame and Research Instrument

A comprehensive literature review was conducted. Asuitable evaluation methodology for the

study, suitable variables to be used to achie# the objectives of the study,evaluation tools/

instruments, and time schedule for the baseline studywere initially discussed with the ICTA

and Review Committee.

4EA O1T OAl 1 O0i AAO T &£ T OCAT EUAOCETT O OF AA OOOOAURA
after proposing the most suitable sampging approach to acquire the necessary information

from the institutions.

A mixed methods approach to obtain the relevant information was utilized entailing two
guestionnaire surveys, Focus Group Discussions and Key Informant Interviews. A detailed
description of the methodology including quality control measures can be found in Chapter 3
of this report.

1.5.2.Pre testing and Implementation

The Consultants continued to refine the data collection instruments in consultation with the
ICTA and Review Committee. Enumerators were assigned to brief participating institutions
and ensure questionnaire completion.

1.5.3. Cata Entry, Processng, Analysisand Reporting

The information obtained from the data gathering were analyzed by the Consultant team and
presenting the findings from the baseline report to the client.

A detailed outline of the methodology utilized is explained in Chapter 3 of this report.

Chapter 1- Introduction to the Study
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CHAPTER 2 0 GLOBAL PERSPECTIVE OF NSDI/GSDI
AND INITIATIVES OF SRI LANKA

2.1 Introduction

The first generation of Spatial Data Infrastructure (SDI) development has emerged since the
mid-18B0s when the USA and Australiastarted to develop the data access relationships, which
became the precursor to the development of NSDI initiatives. At this time, countries developing
SDI on any jurisdictional level had only very limited ideas and knowledge about different
dimensions and issues of the SDI concept, antittle experience of sut development.

Spatial Data Infrastructure (SDI) is about the facilitation and coordination of the exchange and
sharing of spatial data between stakeholders in the spatial data community. With this objective
in mind, many countries are developing SDI to manage and use their spatial data assets more
efficiently. These countries are finding it necessary to develop SDIs to assist in decisiemaking
that has an important impact within their national boundaries. Over the past few years, many
countries have spent considerable resources on debating optimal National $atial Data
Infrastructure (NSDI). One of the main elements of a NSDI isevolved with the national spatial
data clearinghouse (McLaughlin 1991, Clinton 1994, FGDC 1997, 2002, Coleman and
McLaughlin 1998 Onsrud 1998, Groot and McLaughlin 2000, AUSLIG 2001). The national
clearinghouse is the access network of an NSDI that facilitates access to the spatial data. It
provides complementary services and improves the exchange and sharing of spatial data
between suppliers and users (1).

Crompvoets et al. has pointed out that amounts of colossal moneyare spent in management
and coordination costs, GIS and Internet application development, training, hardware, network
server, standardization activities, legal envionment creation, and metadata preparation.
Viewing the core components of SDI agndicated in Figure 1, it coverspolicy, access networks,
technical standards, people (including partnerships) and data, Rajabifarcet al. (2002) suggested
that different categories could be formed based on the different nature of their interactions
within the SDI framework. Considering the important and fundamental role between people
and data as one category, a second can be considered consisting of the main technological
components: the access networks, policy and standards. The best example of access network is
the clearinghouse. The nature of both categories is very dynamic due to the changes occurring
in communities (people) and their needs, as well as their ongoing requiement for different sets

of data.

Chapter 27 Global Perspective of NSDI/GSDI and Initiatives of Sri Lanka
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Dynamic
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Access network

People Policy Data

Standards

Figure 21 Nature of and relations between SDI components (Source: adopted from Rajabifard et al.2002).

The transition to the second generation can be marked by achange in focus on SDI
development by several countries Ex. Australia, USA, Canada) involved in developing the
concept from the beginning. This led to a rapid increase in the number of countries becoming
involved in SDI development, fostered by the defintion of an SDI community where
experienceswas shared and exchanged. This shows the continuum of strategic spatial data
development.

The second generation started around2000 when some of the leading countries on SDI
development changed their development ¢rategies and updated their conceptual models. In
secondgeneration SDI, the strategy for SDI developmentwas changing towards a more
process-based approach (Rajabifard et al. 2003). This approach focuses on the creation of a
suitable infrastructure to facilitate the management of information assets instead of the linkage
to existing and future databases.

The secord generation of SDI development characteristically falls into two groups: those
countries that started to develop an SDI initiative during the period of the first generation and
are gradually modifying and upgrading the initiative, as well as those countries that have
recently decided to design and develop an SDI for their respective countries and/or have just
commenced doing so (Lance and Hyman 201, Wehn de Montalvo 2001).

The distinguishing features of the second generation include leverage of the experiences,
expertise, social capital of SDI development and the development of clearinghouse systems
derived from the first generation. For the first generation, data were the key driver for SDI
development and the focus of initiative development. However, for the second generation, the
use of that data (and data applications) and the need of users becamethe driving force for
SDI development. Introduction of web services is the main technological indicator of second
generation SDI because such servicewere partly able to fulfill the needs of users andmprove
the use of data.

2.2 Definition of NSDI

The ooncept of SDI can be defined as an integrated, multileveled hierarchy of interconnected
SDIs based on partnerships at corporate, local, state/provincial, national, regional
(multinational) and global levels. This enables users to save resources, time andffert when
trying to acquire new datasets by avoiding duplication of expenses associated with the
generation and maintenance of data and their integration with other datasets.

A spatial data infrastructure  (SDI) is a data infrastructure implementing a framework of
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geographic data, metadatausers and tools that are interactively connected in order to use
spatial data in an efficient and flexible way.

The National Spatial Data Infrastructure (NSDI) is described byExecutive Order 12906 by

0 OAOGEAAT © Office- B990] D&1 1 OAET AGET ¢ ' AT COAPEEA $AO0OA
asOOEA OAAETTI11TCcURh DIl EAEAOh OOAT AAOAOh AT A EC
PpOi AAOGOh OO01T OAh AEOOOEAOOAR AT A EIi peiINGA ha®OEIT E
become a critical vehicle for facilitating seamless data development, information sharing, and
collaborative decision making across multiple sectors of the economy2).

Spatial data , alsodefined as geospatialdata, is information about a physical object that can be
represented by numerical values in a geographic coordinate system.

Generally speaking, spatial data represents the location, size and shape of an object on planet
Earth such as a building, lake, mountain or township. Spatial data may also include attributes
that provide more information about the entity that is being represented.

Microsoft introduced two spatial data types with SQL Server2008: geometry and geography.
Geometry types are r@resented as points on a planar, or flatearth, surface. An example would
be (5, 2) where the first number represents that point's position on the horizontal (x) axis and
the second number represents the point's position on the vertical (y) axis. Geographpatial
data types, on the other hand, are represented as latitudinal and longitudinal degrees, as on
Earth or other earth-like surfaces.

Another definition is "the technology, policies, standards, human resources and related
activities necessary to acgire process, distribute, use, maintain, and preserve spatial data"

A further definition is given in Kuhn (2005) is "An SDI is a coordinated series of agreements on
technology standards, institutional arrangements, and policies that enable the discoveryand
use of geospatial information by users and for purposes other than those it was created fo(3).

The spatial data infrastructure concept continues to evolve as it becomes a core infrastructure
supporting economic development, environmental management and social stability in
developed and developing countries alike. Due to its dynamic and complex nature itis still a
fuzzy concept to many, with practitioners, researchers, and governments adopting different
perspectives depending on their needs and circmstances (Williamsons et.al.)

Understanding of SDI process began on the #9and 20" November, 2001 when the Department
of Geometrics at the University of Melbourne, convened the International Symposium on
Spatial Data Infrastructure to discuss the issuegnd challenges facing SDI development at local,
state, national, regional and global SDI initiatives
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Global SDI

Regional SDIs

National SDIs

State SDIs

Local SDIs

Corporate SDI

Figure 22 Hierarchy of Spatial Data Infrastructure

(Source: Developing Spatial Data Infrastructure fromc€uinto Reality; lan Williamson, Abbas Rajabipard and
Mary Ellen Frreenay

Figure 2.2 represens that the hierarchy of spatial data infrastructure which is having broad
systemsat Corporate SDI level but narrowing down at Global SDIcharacterizing that detailed
data evolved with corporate level and generalized data ah Global level.

2.3 Initiatives of Sri Lanka in Establishing NSDI

The understanding of the historical background related in capturing spatial data and its
evolutionary process is important in the context of addressing the most pressing issues in
establishing NSDI in Sri Lanka. The significant features of the mapping and extracting related
other information in representing geographic features was limited in early days.

Sri Lanka was completey aerial photographed at the scale of 1: 40,000 in 1956y Hunting
Survey Corporation of Canada Subsequently Survey Department acquired photographsusing
the department owned air craft, with a country coverageat the scale of 1:10,000 (covera@®o), 1:
20,000 (coverage 100%) & 1:40,000 (coverage 70%). Ftwe aerial photography and
photogrammetric data capturing the department used Cessna air crafwith 07 ) , $ 2 # &/
camera, nine analogue plotters with digital encoders, two analytical plotters and eigh digital
photogrammetric workstations.

The Survey Department has played a leading role in most of th@ational development activities
in Sri Lanka during this period and the heavy use of aerial photography made during planning
and project implementation of surveys for Land Settlement, Land Development, Land Reform,
Accelerated Mahaweli Development Project and River Valley Development Project at Galoya
Irrigation Project.
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The American series of LANDSAT satellites started in proving high quality multi spectal image

data since 1972 and improved versions of LANDSAT 4 and 5 launched in 1982and 1985

respectively have Multi Spectral Thematic Mapper (MSSTM) sensors on board has made many
changes in the field of Remote Sensing as the data is provided in digital fan and the satellite
has the capability of frequent visits on the same track to provide temporal data to monitor the
changes of the phenomenon on the earth.

The potential application of LANDSAT data for the fields of Geology (for mapping for oil and
gas ard mineral exploration; Agriculture (Crop monitoring and yield forecasting); Cartography
(mapping of areas below 1:50,000 scale); Environmental (Environmental audit and pollution
monitoring); Forestry (Woodland mapping and species identification); Planning (land use
analysis and change detection at regional level); Utilities ( Highways, power and water resources
management); marine (Coastal zone management and bathymetric mapping) etc were
examined at various levels.

The change of technology from Computer Canpatible Tapes (CCT) to CBDROM by a ground
receiving station format from initial LANDSAT 1-3 against LANDSAT 4 & 5 had facilitatd the
reading of the data by normal computers enabling processing of images using image processing
software suitable to the application. The Enhance Thematic Mapper Plus (ETM+) sensor on
LANDSAT 7 had a number of enhanced features with eight bands with new panchromatic band
with 15 meter resolution, Thermal Infra-red band with increased resolution from 120 meters to
60 meters and providing all other bands with 30 meter resolution provided enhanced
opportunities for the applicant to engage in generation more appropriate results in the above
fields.

The introduction of many Earth Resources Satellites (ERS) by commercial operators idifferent
nations provided increasing opportunities to the users with very high resolution images from
SPOT, IRS to IKONOS, QuickBIRD, Geo EYE, WorldVIEWThese completely revolutionized
the spatial data industry in the world as well as in Sri Lanka fromthe year 2000 onwards
together with professional image processing software facilities and Global Positioning System
Technology.

The examination of historical perspective indicates that the presence of clear cut milestones in
the whole spatial datageneration in Sri Lanka extends at five stages during:

Early 1990s

1990z 2000

2001-2011

2012-2016

NSDI Project Proposed by ICTA in late 2016

2.3.1Early 1990s

=A =4 =4 =4 =9

Sri Lankan Experience in Remote Sensing

('he dire and urgent need for developmentwas mostapparent during the period between 1980
to 1990 which was mostly concentrated towards the ned to increase the rate of growth, the
need to improve the quality of life and the need to immediately help fulfill basic human and
community needs becamemost appaent and urgent in Sri Lanka like in the other developing
countries, In order to achieve such urgent objectives, these countries hdito undertake a fast
but well controlled development effort. For this purpose, the policy makers, planners, and
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developers in these countries including Sri Lanka looked into reliable and up to date
information on the natural resources availableto study, assess and then go into the procedures
of policy making, planning, programming project execution, monitoring and evaluating in order
to conserve, develop, manage and make optimum use of theesourcesof countries concerned
in this context, Remote Sensing in general, and Satellite Remote Sensing in particular, appesat
to provide the means to assess and map the natural resoues. It also appeas to provide the
means of monitoring the progress of the developmental activities, as well as a method for
regularly assessing the utilization of the resources.

The LANDSAT system has resulted from the vast amount of multidisciplinary effort that was

invested in spaceresearch. Unlike most other developments which were problem specific or

need z specific, the LANDSAT programme was perhaps an effort tautilize space technology for

one down-to-earth application. Hence, it turned outtobe & O1T 1 OOET T 111 EET C
This Remote Sensing Programme has brought togethescientists from a variety of disciplines to

carry out investigations and conduct research for applications in earth resources and
environmental studies. The capacity of this system to provide regular and repetitive data
acquisition at very low additional cost provided a new multi-temporal dimension to assist in
meaningful studies.

The publications describing the results of such investigations conducted in many countrieshave
claimed successful applications in Geology, Marine Surveillance, Land Use Mapping, Flood
Monitoring, Fisheries, Cartography, Forestry and many other fieldsduring this period. Such
research and development efforts haveesulted in a multitude of perip heral systems to support,
process, analysis and present the data obtained from LANSAT system. The third of these
satellite serieswas in operation in 1982and more such satelliteswere planned by NASA in the
United States and by similar organizations in Ewope and in other countries.

The approaches towardsRemote Sensing in Sri Lankawere initially, the ERTS/LANDSAT
001 COAI xAT O OBPAT DEECA ADOAADAECTI 8 6AOEI OO DOAI |
capabilities in mapping the physical resources and en® A OACET T 1 £ OGtB-Ro- x| Ol
OEi A68 4EA EI DOAOOEInéw produds céuld Aeddonk in mOr&ok-Bss QuUEh
button type of operation giving almost instantaneous results. Claims as to their accuracy and
value were made without much scietific proof. The popular news media such as daily
newspapers and periodicals ovessimplified the operative details. New discoveries of petroleum
and other underground mineral resources were credited to this new and evolutionary
OAAET T 11T GCUSBseld EEAT DEBRQRAA xebdary & AhdtstdgD @nd ks also
perhaps the result of sensationalism by the news media worldvide. It had its benefits, in the
way of bringing together scientists of many countries to carry out research and investigations
on processing this data and on possible applications. It also had the benefit of informing the
policy makers and resource managers about the capabilities of this new technology.

With these developments, Satellite Remote Sensing investigations and studies conageed in Sri
Lanka as early as 1972 within the National Survey Department, and a certain amount of interest
spread in other organizations, including the National Science Council. The Survey Department
formed a very small group of technical personnel bringirg together people with experience in
Resources Surveys, Photimterpretation, Computer Systems and Computer Programming.

In this endeavor, the first project was a principal investigator proposal submitted to NASA in
1972/1973 to utilize ERTS/LANDSAT visudmagery to survey and monitor the agricultural
resources in Sri Lanka.This project resulted in introducing the new medium of LANDSAT
imagery to the working group and also resulted in an understanding of the possible applications
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and above all the limitations and areas of confusion in interpretation; mainly due to limitations
in both spatial and spectral resolution. This was especially so in areas diaving complicated
land-use practices.

The second project, (financed with USAID funding), was successfullyable to develop the in-
house capability of processing the LANDSAT data in both the photographic and digital modes.
The photographic processing of blackand-white enlargements, multi-band composites and
facilities for producing 3-band colour composites on tansparencies and on colour prints were
installed. The most significant development was achieved in evolving the capacity for digital
processing of computer compatible tapes (CCT) in a small capacity general purpose computer.
Simple digital processing algaithms were introduced and computer print -outs of processed
data were made available. This development however, had serious constraints in the long time
delay in obtaining the Computer Compatible Tapes.

At this stage, many of the members of the working grap attended seminars and study tours
abroad on LANDSAT applications and on Remote Sensing Techniques. It was clear thdtring
this period many organizations in developing countries were going into rather expensive
programmes in this field acquiring sophisticated equipment for processing and analysing the
data.

A thorough review of such developments in other countries and the study of the Scenario
revealed that the country had to act with caution as seen that sophisticated and expensive
equipment being poorly utilized, poorly maintained and being allowed to depreciate due to lack
of maintenance and repair (What is happening in today also the same experience in almost all
the organizations whose assets are in idling situation without programme for proper
maintenance). Many such systems were outated within a short time of their being put into
operation. At this stage, the technology was still developing fast and there was a proliferation of
equipment, some of which turned out to be of marginal value.

As far & Survey Department and other key agencies were concerned much on that and decided
to keep in mind that Sri Lanka as a small country (8 LANDSAT frames cover90% of the
country) and cannot afford to go into heavy investment on such sophisticated and dedicatd
systems which have very restricted applicationsby that time. This was more so, in the case of
dedicated digital processing systems. Thereforeghe approach made was to adopt available
equipment and to go for simple techniques or equipment which had wider applications (eg. In
photo-interpretation, etc). Regarding the digital processing and analysis techniquesSD had to
resort to generalpurpose computers producing computer grey maps and simple digital analysis
techniques. In this regard, it was suggestedthe exploitation of micro -processor technology to
fabricate and interactive digital processing.

The last suggestion was again sponsored by a USAID GranfThe Environmental Research
Institute of Michigan (ERIM) was awarded the contract by SD to put together such a system
based on concepts and requirements presented. Basically, this consists of a CCT reading devic
and a programmable micro-processor unit couple to a colour TV display and storage system.
The proposal provides a fast mechanism to process, enha&e and analyse selected parts of
LANDSAT scenes with sample training set data inputs and suitable algorithms. The bulk
processing and presentation of analysedlata of large areas wa to be done on the main general
purpose computer. This experiment turned out to be successful. The recent developments
(1982)in micro- processor technology and their price competitiveness have enabled the small
time user with a powerful, yet inexpensive, tool for sophisticated digital processing of such data.
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Another investigation in Sri Lanka that was in operation in later part of 1990s wa the Gwiss/ Sri
Lanka Satellite Imagery Interpretation Projectisponsored by the Government of Switzerland
and assisted by the University of Zurich In the first phase of this project, the technique for the
interpretation of rice growing areas was developed. The problems of spectral confusion causing
interpretation errors with other similar features was resolved by adopting a masking techniques
to accurately define the known areas where thdields are prepared for irrigated rice. The project
expected to provide first input for season by season ricgield estimates. It was shown that br
good interpretation LANDSAT data at the beginning and middle of each rice growing season
was much essential. This last requirement was not always easy to satisfy, due to heavy cloud
cover during the major growing seasors, due to the uncertainty of obtaining of LANDSAT
coverage with the shifting period of scattered cultivation, compounded by tape- recorder
operating problems and non- availability of sufficient recorder space on board the satellite. The
later constraint was due to Sri Lankaas not being covered by a LANDSAT groundreceiving
station. The problem was later resolved with the Indian Receiving Stationgoing into operation.

However the Swiss Sri Lanka Satellite Remote Sensing Project (SSSRSP) developed a network of
User Organizations and provided the basic training for aerial photo interpretation to explore

the usefulness of application of aerial photogaphs to extract specialized thematic data such as
forestry, tea cultivation, paddy cultivation and rice yield forecasting, urban planning, Mahaweli
development, Chena cultivation, land use mapping, coastal zone inventory etc., coupled with
newly generatedsatellite images in certain fields.

The Centre for the Remote Sensing (CRS) was established in 1980 with the commencement of
the Swiss/Sri Lanka Satellite Remote Sensing Project. Satellite Remote Sensing technology was
introduced to Sri Lanka Survey$ ADAOOI AT O ET 1 AOA Yyal 808 4EA
Sensing of the Survey Department was the focal point of the Satellite Remote Sensing under the
UN-ESCAP since 1996.

The extended facilities provided by the SSSRSP to many of the organizations whave engaged
with on -the-job training have organized their own centres within their mother organizations for
mapping using aerial photographs and satellite images. The main organizations benefitted
include; Upper Mahaweli Forestry Project, Forest Departmen, Tea Research Institute, Urban
Development Authority etc.

As the gap was increasing due to many reasons attributed to a lack of a National Program, lack
of facilities and trained personnel and funding constraints the Survey Department organized a
workshi B 11 O#1 AOOGAT 11T A )1 OAT 61 OU OOET ¢ 2AI 1T
involved in resource management in Sri Lanka regarding the recent developments, techniques
available etc on the directives made by H.E. the President, Mr J. R. Jayewandeto the National
Science Council (NSC) and the recommendation made by the Committee appointed by NSC
organizing series of workshops to introduce the technology to a wide range of Sri Lankans who
were associated with resources management during this peod.

A

e of NSDI/GSDI and Initfatives of Sri Lanka

Major outputs of the SSSRSP were the completion of Forest Cover mapping of the Country and
Detailed Land Use Mapping on a District basis at the scale of 1:100,000. Although these data sett
provided hard copy maps these two data sets provided country vde current spatial information
base for planning purposes with statistical data base for each land use category by Assistant
Government Agent (AGA) Divisions presently known as Divisional Secretariat Divisions (DBs).

e

One of the major milestones in this endeavor was the organization of Fourth Asian Conference
on Remote Sensing in Sri Lanka in 1983 which was provided an opportunity to share the
experience gained and research studies conducted by the Sri Lankans using aerial and satellite
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remote sensing with the larger participants from the region.

Application of GeographiaformationSystems

Survey Department entered the mainstream of developments in computer assisted technology
for mapping in 1992 at photogrammetric branch for data collection. The GIS banch was
established in 1999 and started with digitizing printed 1:50,000 & 1:10,000 scale topographic
maps in order to create the digital topographic database. Then the existing digital data of
1:10,000 were started by converting into GIS format with diffrent layers. With these data, the
Survey Department has established digital topographic vector databases for GIS applications
and supplied to the users. The digital topographic vector databases comprise of eight different
data layers that was vary slighty depending on the scale. The data file contains eight different
layers of point, line & polygon geometry including administrative boundaries, buildings,
transport, hydrology, terrain, land use, toponomy & utility.

The databases in GIS format were organiztin the form of tiles as shown in the grid index for
topographic mapping. The data could be obtained either as separate tile in the form of original
data format, or as shape files or as DXF files. The digital topographic data was available for use
in GIS applications, in the scales which reflect their level of accuracy and best scale for use.

In addition to the creation of topographic data base, the special work attended by the branch to
satisfy the needs of the different users. Preparation of 2K contour ata for Moragahakanda/Kalu
ganga development project using engineering survey data, Maps for the EIA report of 2nd
international airport on request of CECB, oil exploration maps for Petroleum Corporation, GIS
for greater Colombo area ( 98 sq.km), DEM forflood mitigation studies for JICA projects,
Preparation of Aeronautical Chart and the map showing territorial zone for DECOM project,
updating global map data for ICSGM and working with Mini Projects for different government
institutions with collaboration of GIC, AIT, Bangkok were main activities among the work done
by GIS Branch for external organizations.

The GIS branch of the Survey Departmenhad the capacity to do the GIS related work based on
the user demand.

Along with the SD two other organizations added basic GIS software facilities in 1990 for
basically land use mapping by Land Use Planning Project of the Ministry of Agriculture and
Land Use Division of the Irrigation Department.

Table 2.1 GIS Units/ Centres which wepperated in Early 1990s

Institution Facility No of Licensed Scale
Available S/W

1.Centre for Remote Sensing, Survey PC ArcINFO  Three Small

Department

2.Land Use Planning Project, My PC ArcINFO  One Small

Agriculture, Lands & Forestry

3.Land Use Division, Irrigation Department PC ArcINFO  One Small

Source: Compiled by L.H.Indrasiri, GTC based on distributor contact details

The information reflected in Table 2.1 shows that the number of organizations involved in the
application of GIS software facilitieswere limited due to the main reasons of:
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- Lack of awareness on geographic information systems

- Lack of awareness of the available GIS related software

- Limited use of computer applications for mapping

- Non availability of source data such as digitally preprocessed images for required
applications

- Heavy cost involved and importation difficulties to small extent coverage

- Non availability of reseller or distributor in Sri Lanka

- Difficulties of allocation of funds by the organizations.

However this situation was gradually changed with the focus on the satellite remote sensing
technology, potential application development with the creation of awareness through local
seminars and workshops, gradual focus on use of computer for vaus purposes, etc.

The Ministry of Finance and Planning initiated a programme called Integrated Rural
Development Programme (IRDP) which was later undertaken by the Regional Development
Division of the Ministry of Finance, Planning, Ethnic Affairs and National Integration at the
early 1990s. The common driving theme was the improvement of the living standards of the
rural poor and the contribution to the economic development of the country.

Kurunegala IRDP was the first to be implemented in 1979 with finacial assistance from the
World Bank. The second one was Matara IRDP and the third was Hambantota IRDP with the
funding from Swedish International Development Agency (SIDA), and Norwegian Agency for
International Development (NORAD) respectively.

During 1979zYyyn AAT OO YR )2%$080 EAOA AAAT OOAOOAA E

for the IRDP program was uncontested its effectiveness as strategy for funding.
The main successive factors of the IRDP programme was the:

- Simple approach

- Flexible programmes objectives

- Popular participation

- Political recognition

- Use of local resources

- Improved project management

- Effective coordination and Monitoring

- Regular follow up and a flexible approach to planning and to implementation.

The programme was implementedwith a strategy for inducing broad based multi sectoral flow
of funds to under developed districts in order to mitigate inter - regional disparities.

In order to analyzethe resources and needs of each district on a sectoral and sub sectoral basis
and identification of problems and gaps a systematic data collection was made using GIS.
Therefore it provides assistance to refocus the planning concern from just sectoral issues
include spatial and specific target group issues

The flexible approaches and concep of rural development such as social mobilization, rural
enterprises development, micro credit delivery system, village level planning, and divisional
level planning for factual areas were spun for a heavy flow of innovations.

The total IRDP programme was implemented with multilateral; World Bank (WB), Asian
Development Bank (ADB), Industrial Fund for Agro Development (IFAD) and by bilateral
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funding arrangement (NORAD, FINNIDA, SIDA, JICA, GTZ and Netherlands).

As a part of development of capadies of existing institutional, a set up of GIS based planning
was made in each of these projects:

-Gampaha IRDP (JICA)

-Kalutara IRDP (FINNIDA)

-Kandy (GTZ)

-Matale (World Bank)

-Nuwara Eliya, Ratnapura and Mullaitivu (Netherlands)
-Hambantota and Mneragala ( NORAD)

-Trincomalee, , Polonnaruwa, Batticaloa, Ampara (World Bank and ADB)
-Anuradhapura and Matale (SIDA/IFAD)

-Vavuniya and Mannar (World Bank)
-Puttalam (UNICEF)

-Kurunegala and Badulla (IFAD)

-Galle (ADB)

Colombo, Jaffna andKilinochchi Districts were not taken up by this program.

2.3.2 Years1990-2000

During the period of 1990 to 2000, a strong Provider and User Group was formed around Swiss
Sri Lanka Satellite Remote Sensing Project and Centre for Remote Sensing of thaur@ey
Department as well as establishing two major satellite based mapping projects at the Forest
Department and Upper Mahaweli Forestry Project at Ministry of Mahaweli Development by
gradually grasping the potential areas of satellite remote sensing apptations.

During this period the technology enhancement of LANDSAT satellite program such as
introducing ETM+ and offer new panchromatic band with 15 meter resolution and the
introduction of medium resolution images by various other countries like France by SPOT 2, 3
and 4, USA by IKONOs with one meter resolution was able to transform the major applications
of general mapping to cartographic mapping and to apply into many disciplines which were not
being able to use the previously available images due to itsmited resolution.

Table 2.2 shows the available common satellite data types, their major applications and most
appropriate output scales using different types of source data generated by different satellite
systems using this period.
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Table 2.2 Most Common Satellite Data Types, related Major Applications and Most Appropriate Output Scales
for Optical Data

Legend

General Mapping Land Use Environme Geology
Cartography

Optical Data
Scale (1) 500,000  250,00p 100,00p 50,00 10,00 2,500Year of Acquisi

AVHRR/ SPOT Veg 1979

Resurs -01

LANDSAT MSS 1972

LANDSAT TM 1982-84

LANDSAT ETM+ 1999

SPOT XS, XI/ IRS LISS 1986-1990

SPOT Pan 1993-1997

IRS Pan/ Russian data

IKONOS 2000
Source: Infoterra, Satellite Data solution Company, 2001, UK

The technological innovation and enhancing the resolution and orientation towards earth
resourcing from LANSAT series to IKONOS images expands the application levels in next stage
after year 2000. The optical and radar image data helps many of the organizations to ferient
the application development to enhance the business processes.

Although many of the organizations involved in mapping during this period were concentrated
only on general mapping but the Urban Development Authority which was exploring the
possibilities in using large sale images of any form of aerial photography or satellite images had
confrontation with new commercially available IKONOS images with 1.0 m resolution of its
panchromatic band and 4 meter resolution of its Red, Green, and Blue band provided pan
sharpenedimages at 1.0 meter digital images. As the data provides in colour, VHR digital data
the project implemented at the time by the UDA with World Bank funding was able to enhance
its urban detailed mapping program at the scale of 1:5,000 scale.

Table 2.3 pravides the details on the application of radar images available during this period.
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Table 2.3 Most Common Satellite Data Types, related Major Applications and Most Appropriate Output Scales
for Radar Data

General Mapping Land Use Environme| Geology
Cartography

Radar Data

Scale (1:) 2.5 Mn 25,000 10,00 2,50QYear of Acquisi

Radarsat( ScanSAR &
Narrow mode)

1995

Radarsat ( ScanSAR &
Narrow mode) 1995

Radarsat Std ( Wide mo ERTS-1991,
ERS-1,2/JERS JERS-1992

Radarsat( Fine mode)

Sourcelnfoterra, Satellite Data solution Company, 2001, UK

During this period, nearly 49 organizations added GIS software facilities to involve with spatial
data usage or to generate thematic spatial data related to enhance their business functions as
indicated in Table 2.4. The individual application specified their needs and the guidelines they
followed for extraction of data for general applications. The status of these organizations is
given below with regard to the basic facilities available with the organkation.

Table 2.4 Status of Functionality of GIS Centres/ Units during 1990 and 2000

Scale Nos Percentage
1. Small Scale 46 93.90
2. Medium Scale 2 04.10
3. Large scale 1 02.00
Total 49 100.00

Source: Compiled bly.H.Indrasiri, GTC based on distributor contact details

Accordingly, 93 percent of GIS units were in small scale and 4 percent were medium type
organizations. Only one large scale GIS Centre existed at that timewhich was the UDA GIS
Centre of the Urban Development Authority. The medium scale GIS Centresthat operated
during the period were:

- Environment & Forestry Division, MASL
- International Water Management Institute

Provincial Level Spatial Information System Development

The decentralization of administrative functions and the delegation of a wider range of
development planning and development coordination tasks to the provincial and the sub
district level under the 13" Amendment to the Constitution of Sri Lanka which created a heavy
confrontation of newly established Provincial Councils at their planning cells with unfamiliar
tasks assigned to them by the Government irtheir involvement in the formulation of Provincial
$AOGAT T PI AT O 01 AT O AT AAT OAOGET ¢ 1 AAEOI ryAmdf
a supportive data base for respective planning areas.

The intention of the overall programme was to formulate medium term development plans on
the basis of the realistic analysis of physical and human resources, were supposed to provide a
framework of action which allows both the public and the private sector make more rational
identification of development and investment priorities while at the same time facilitating
coordination of development activities. The authorities in contrary to their trad itional task of
identifying, implementing and monitoring of individual sector projects they lacked practical
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It was recognized that the planners need a comprehensive spatial data basesftecting the
diversity of both the social and economic as well as the physical conditions of the planning area
in order to elaborate the medium term development plan with socio-economic factors such as
family income, availability of social services or poplation growth rates to physical conditions
such as rainfall, soils and topography to be related to the above factors. The traditional
economic planning made by the Ministry of Finance and Planning under various development
plans formulated by them such asTen Year plan, Five Year plan, Rolling Planyere unsuccessful
due to the high dependency of economic targets without its due relationship to its spatial
aspects. The physical planning or spatial planning up to the 1990s were very weak and not
recognized, and the relationship of economic targets into spatial terms by the Economists and
considerable regional disparities with regard to natural and socieeconomic living conditions
stressed the need of understanding the development issues in terms of spatiallgnning. The
Government realized to a certain extent, that the decisions are to be made on geographic

locations with an area identified for the tasks proposed in relation to the functional pattern and
its relationships with the land use and population concentration.

In this regard, the Accelerated Mahaweli Development Programme whichwas more focused on
river basins and its sub catchment under the Central Government the realization of regional
development was expected along with the inputs provided by the Povincial Councils which

were established in 1987 taking into consideration of human and soci@conomic elements
where this matching process to combine both physical and socio economic information were
made under an integrated planning approach in Mid 199@.

In this regard, the Regional Development Division of the Ministry of Finance, Planning, Ethnic
Affairs and National Integration had already implemented 18 Integrated Rural Development
Programme covering 15 Districts in almost all the Provincial Council Areas with some
exceptions at district level. These programmes were implemented by Provincial Planning Units
of each province. The spatial database development was made by North East Provincial Council
which was established at Trincomalee, Central Provinal Council at Kandy, Uva Provincial
Council at Badulla and Moneragala, North Central Provincial Council at Anuradhapura.

During the period between 1990 2000 the regional administration, development planning and
central government mediation were in a better position due to the newly established Economic
Regions overlapping political boundaries.

Regional Development Ministries that were to concentrating the development of specifically
designated contiguous area of the country were:

Regional Development Ministries Coverage
Ministry of Western Region Development Cover all Western Province (3 districts)
Ministry of Southern Region Development Cover all Southern Province (3 districts)

- Ratnapura Distrct of Sabaragamuwa Province
- Moneragala District of Uva Province

Ministry of Central Region Development Cover all Central Province (3 districts)

Cover all North Central Province (2 districts)
Ministry of North Western Region Cover all North Western Province (2 districts)
Development
Ministry of Eastern Development Cover all Eastern Province (3 districts)

Kegalle District of Sabaragamuwa Province
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The Enterprise Development, Industrial Policy and Investment Promotion were involved in
formulation of Four Year Development Program covering:

- Home Resources Development - Health

- Youth Affairs - Women Affairs

- Social Services - Probation & Child Care
- Human Settlements - Rural Development

- Environmental Management - Industrial Infrastructure
- Agriculture & Livestock - Land Development

- Services - Transport Infrastructure

- Economic Development

The most significant database in overall context was the Central Province Regional Information
System (RIS) which was developed to facilitate the provincial planning with relevant database
(MS Access) linked b GIS (Atlas) which was the first and only provincial wide digital planning
database identified in Sri Lanka. It was developed on the basis of latest information
technologies by offering a wide range of some economic indicators on small area level (Grama
Niladhari).

The functions of each division stressed the need of having essential and periodic effective
spatial data exchange system as a single authority alone, could not be tasking for such a single
system as it is divided among many specialized instituibns. It was emphasized that systematic
information exchange is an essential element of an integrated planning approach. It is in this
context Provincial Planning and Monitoring Divisions and the Planning Cells of the DSs on the
sub-district planning level became the principle partners in providing the essential data.

RIS was developed between 1995 and 1997 as a joint effort by the Provincial Planning &
Monitoring Division and the Kandy Regional Rural Development Programme, with substantial
contribution fro m Kandy, Matale and Nuwara Eliya District Offices of the Department of
Census & Statistics.

The main objectives of the RIS were:

- To facilitate development planning
- To promote investment in the province by providing every area to digital
demographic and ecamomic data.

During 1993 1997 period many Provincial Councils urged to establish their GIS based Regional
Information Systems to facilitate Integrated Regional Rural development Projects. Central
Province, Eastern Province, Southern Province, Uva Provincerere so active in establishing the
basic units under the Planning & Monitoring Division with the external support made by
international donor community and foreign Governments.

The spatial information system of RIS was developed by incorporating followingprinciples:

- Data generation through existing primary statistics of the Department of Census &
Statistics and supplemented by statistics from other sector agencies

- All statistical data geo referenced based on the latest administrative units (GN and DS
Divisions)

- Emphasized on visualization of statistical data in the form of graphs and thematic maps
to improve information sharing and information analysis

- Accessibility of information be improved through public displays, contributions,

G I comments and inquiries from third parties be encouraged
GREENTEC

Chapter 27 Global Perspective of NSDI/GSDI and Initiatives of Sri Lanka

N
~

CONSULTANTS




Baseline &idy for National Spatial Data Infrastructure Final Report
(ICTA/GOSL/CON/CQS/2016/28

- A regular and systematic information exchange flow with adjacent planning areas and
the superior planning level should be established (horizontal and vertical information
exchange).

These international funding arrangements were made the system in place and engaged in the
formulation of regional development plans. Some of the regional plans produced by these
Provincial Councils were Madyama Lanka Development Plan with the assistance of GTZ,
Germany, Southern Area Development Rn by JICA, Japan, North Central Province
Development Plan by SIDA, Sweden.

Central Province Regional Information System was developed using ATLAGIS with the
technical coordination by Justus Leibig University of Germany. Design Characteristics and
Operational Procedure of the Regional Information System was developed on MS Access
database and linked to data table and queries to ATLAS5IS in 1997 under the Regional Rural
Development Project Kandy by a joint Sri Lankan German aid project covering 33 DS ¥isions
of the province. The database covers entities of Districts, DS Divisions, GN Divisions,
Enterprises (Trade license Records) and Projects. The most important data set was the
enterprise data with 12 attributes derived from Enterprise Inventory of 294.

The main output of the project was:

- Madyama Lanka Development Plan

- 15 sector reports

- Statistical Handbook

- Central Province Planning Atlas highlighting spatial aspects of location, distribution,
and functional relationships (natural resources, land use pattern, central place
hierarchy, settlement structure and traffic flows.

- Establishment of the Central Province Social and Economic Information Centre

The significant feature of the field of spatial data and the GIS operation was theon-availability
of academic level training or educational programme related to GIS or Remote Sensing at any
university in Sri Lanka within this period.

Urban Development Authority as a major coordination body in planning and operation of large
scale development programmes bthe country had filled the gap by providing basic five day
OOAET ET C POICOAITA 11 O)1060i ABAOETA A &aff 9f 3
Government organizations, Universities, Local Authorities, Authorities, Boards, private sector
organizations, defence establishments, and students as well as public at large. The most active
GIS centres during this period are indicated in Talle 2.5.

Table 2.5 GIS Units/ Centres which were established betvi&&d-2000

PC ArcINFO One Small
PC ArcINFO One Small
Arc VIEW1 One Small
UNIX One Small

Arc VIEW 1 One
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Institution Facility No of Licensed| Scale
Available at| S/W
the Inception
5. |Institute of Surveying & Mapping, UNIX One Small
Diyatalawa Arc VIEW 1 One
6. Small & Medium Town Development HIANHINIZS] One Small
Project, Urban Development Authority

7.Environment & Forestry Division, MASL PC ArcINFO  Three Medium
UNIX Three

8. Department of Geography, University of PC ArcINFO  Five Small
Colombo
9. Department of Geography, University of JaeV:N(d|NZeF0 (= Small
Peradeniya
ArcVIEW1  One Small
11.South Asia Cooperative Environment PC ArciINFO  One Small
Programme Arc VIEW1 Two
12. Malaria Research Unit, Faculty of Re¥A{«INSE) Three Small
Medicine, University of Colombo Arc VIEW1 One
Arc VIEW1  One Small
14. Department of Town & Country PC ArciINFO  Six Small
Planning, University of Moratuwa Arc VIEW1 One
15. National Building Research Organization PC ArciINFO  One Small
Arc VIEW1 One
Spatial One
Analyst

ArcVIEW One Small
17.Irrigation & Community Development PC ArciINFO  One Small
18.Central Environmental Authority PC ArcINFO  Three Small

19.SriLanka Telecom PC ArciNFO  One Small g
ArcVIEW 11 One LC"
International Water Management PC ArcINFO  Three Medium 5
Instltute ArcVIEW 11 Two kS
NT One 3
ArcVIEW 111 One =
Spatial One £
Analyst One E
Spatial One )
Analyst One A
3D Analyst §
ILWIS z
21. GTZCARP Office, Agriculture Research A= AEEEe] (] Small °
Management Project 2
22. Ruhunupura Project, Urban PCArcINFO One Small ;i
Development Authority ArcVIEW 111 Two E
Spatial One ]
Analyst One G
TIN 3.1 N
23.North -East Provincial @oltigell - ArcVIEW 111 One Small 3
Trincomalee s
o
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Institution Facility No of Licensed| Scale

Available at| S/W

the Inception
24.Department of Geology, University of Jz{OWAN{e\I=@ R L"o] Small
Peradeniya ArcVIEW111 One
25.National Aquatic Resources & PCArcINFO One small
Development Agency ArcVIEW111 One

Map Object One

ArciNFO NT  One

Spatial One

Analyst

ArcVIEW One

Arc VIEW111 One
29.UDA GIS Centre, Information Systems ArcINFO NT One Large
Division, Urban Development ArcVIEW 111 Eleven
Authority,1998 PC ArcINFO Five

ArcScan/NT  One

Spatial Five

Analyst Five

3D Analysts  Two

Network Six

Analyst Six

Image Analyst One

ArcPress One

ERDA-

Professional

ArcINFO 8
30.Agrarian Services Department PC ArciINFO  One Small
31. Dept of Engineering, Mathematics & PC ArciINFO  One Small
Philosophy, Open University
32. Geo Technical Engineering Division, ArcVIEW 111 One Small
NBRO Spatial One

Analyst One

3D Analyst
33.Faculty of Agriculture, University of PC ArciINFO  One Small
Ruhuna ArcVIEW 111 One
34. Department of Geography, University of PC ArciINFO  Two Small
Kelaniya ArcVIEW 111 One

ATLAS GIS One
35. Traffic Management Division, Colombo ArcVIEW 111 One Small
Municipal Council
36. Department of Agricultural Engineering, PC Span One Small
University of Peradeniya PC ArciINFO  One

ArcVIEW One
37.Faculty of Graduate Studies, University of ArcVIEW 111 One Small
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Institution Facility No of Licensed| Scale
Available at| S/W

the Inception

38. Department of Geography, University of ArcINFO /NT  One Small
Sri Jayewardenepura PC ArciINFO  One

ArcVIEW 111 One

Network One

Analyst One

Spatial One

Analyst

3D Analyst

ArcVIEW 111 One Small

40. Resettlement & Rehabilitation Authority AtlasGIS One Small
of the North ArcVIEW 111 Five

DAK Two
41. Traffic & Planning Division, =izl ArcVIEW 111 One Small
Development Authority Spatial One

Analyst
42. Sustainable Colombo Project, Colombo ArcVIEW 111 One Small

Municipal Authority

43. GIS Unit, Survey Department UNIX One Small
DAK Six

44. Arthur C. Clarke Centre for Modern ArcVIEW 111 One Small
Technologies

45.Department of Animal Production & ArcVIEW 111 One Small
Health

46. Ground Water Section, National Water ArcVIEW 111 Two Small

Supply & Drainage Board

47. Department of Census & Statistics PC ArciINFO  One Small
ArcVIEW 111 One

48.Centre for National Physical Planning ArcVIEW 111 One Small
Image Analyst One
PC ArciINFO  One

49. Mapping Branch, Survey Department UNIX One Small

Source: Compiled by L.Hndrasiri, GTC based on distributor contact details

These programmes covered basic principles of GIS, spatial data sources, data collection
processes, with practical orientation of using them together with programme conducting using
ESRI certified Arc View Trainers and GIS Centre staff covering introduction to the software,
major components covered from selection of data sources, geo referencing, on screen
digitization, attribute data tables and query building, cartographic processes in map
presentation of the results. All these training programmes were conducted free of chage with
the dedicated inputs from the GIS Centre staff and contribution made by the UDA providing all
the resources of the UDA GIS Centre.

2.3.3During 20012011

The current status and usage of geospatial technologies in Sri Lanka during this period was
widely expanding in every other area in its application. It is applied in His Excellency the
e OOAOEAAT 080 T £E#EAARA O1T OEA 11T AAI AA
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administration, planning, infrastructure provision and community development organiza tions,

Education and research Institutions including almost all the university system and even private
international school level, as well as in every discipline including land surveying, irrigation,
agriculture, conservation of environmental sensitivity, mining and infrastructure provision,

international missions and private sector agencies in its various areas they involved in.

In the early 2000, only about 70 agencies involved in this technology application in Sri Lanka
and only one large scale centre ad about 10 medium scale centres were in Sri Lanka. Except
one or two faculties of the entire university network did not use this technology and none of the
infrastructure agencies or the private sector applied. However the situation has drastically
changed over the last ten years and end of the decade Sri Lanka has vastly attracted to this
technology in many areas of its application. Nearly about 49 education and research institutes
applied the technology and establish various kinds of GIS installations. @t of all about 22 large
scale installation was available in different departments or faculties of the universities and they
presently conduct programs from short courses for introduction to GIS and Remote Sensing to
graduate studies and post graduate stuiks to the level of Masters programme. Various other
faculties incorporated this disciplines in their university degree and post graduate programmes.
About 24 small scale centres were actively involved in this process. The balance was in medium
scale centes.

The details of the education centres are as follows:

- University of Colombo (Faculties of Geography, Medicine, Graduate Studies)

- Open University (Faculties of Engineering Department, Engineering Technology, School
of Computing. Zoology)

- University of Kelaniya (Faculties of Geography, Zoology)

- University of Moratuwa (Faculties of Town & Country Planning Department, Mobile
Communication Research Laboratories, Department of Civil Engineering, Architecture,
Transport and Logistics management, Department of Earth Resources)

- University of Peradeniya (Faculties of Dental Science, Geography, Department of Civil
Engineering, Centre of Environmental Studies)

- University of Rajarata (Faculties of Social Science)

- University of Ruhuna (Faculties of Agricultural Engineering, Geography, Fisheries)

- University of Sri Jayawardenepura (Department of Forestry, Geography, Zoology)

- University of Sabaragamuwa (Departments of Social Science & Language, Surveying

Science, Geoamatics)
- South Eastern University (University Park, Department of Geography)
- University of Jaffna (Department of Geography)
- Surveying and Mapping Institute
- Post Graduate Institute of Archaeology,
- Post Graduate Institute of Agriculture Peradeniya,
- Post Graduate Institute of Science, Peradeniya
- EasternUniversity (Department of Zoology)
- Overseas School of Colombo,
- Arthur C. Clerk Centre for Modern Technologies,

The main research centres were active during this period was:
- Sri Lanka Association of Advancement of Sciences,
- National Aquatic Resources ad Development Agency
- International Water management Institute
- Coconut Research Institute, Tea Research Institute, Rubber Research Institute
- National Building Research Organization
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The application of geoinfomatics in the development process was undertaken by the entire
public institutional network in Sri Lanka in its various sector activities. This process is covered
central government administration to the local government administration and national level
organization to the local level project offices those who have undertaken foreign funded
projects. With the innovative approach incorporated into the GIS application software packages
and the technology innovative involved in satellite remote sensing to praluce very high
resolution satellite images in multispectral form had very much assisted to expand its
applications. With the integrated approaches made with the GPS technology and widely
developed information and communication technology provided added adwantages to almost all
sector agencies to revisit the technology application and thinking on how best they could utilize
the technology for advancement of their sector participation in the national development.

When considering the scale of facilities in each of these organizations totalling 106 in such
installation majority of them were in small scale centres to facilitate their own mapping and
presentation of the results. Total of 96 installations are coming under that category and about 9
centres are tothe scale of medium in size. Only one installation was considered as large which
the Urban Development Authority of Sri Lanka was.

The private sector involvement in application and using of the technology by foreign missions
were gradually entered into the fields as most of the missions, expertise and consultants came
with the vast knowledge in application of GIS and Remote Sensing to work in various mission
activities and projects. During this period there were number of such organizations limiting
only to 12 were existed of which two institutes were involved in providing services required to

the industry. 10 out of 12 are very small however one large and one medium scale centres also

existed by that time. The locations of such centres are given below:

International Missions
UNWEFP, IUCN, JICA, WHO, TEDHA, Consortium of Humanitarian Agencies, UNDP, UNHCR,
UNICEF, USAID,

Private

Centre for Information Resources Management, Nestle Lanka, CIC Fertilizer Pvt Ltd, Lion
Brewery, James Finlay Company. Wild Lif€onservation Society
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Table 2.6 GIS Units/ Centres which were established betv2€&® 2011

1.Corporate Planning Division, National Water ArcVIEW 111
Supply & Drainage Board

2. Planning Unit, Uva Provincial Council, ArcVIEW 111
Badulla

3. Planning Unit, Uva Provincial Council, ArcVIEW 111
Moneragala

4. GTZEFWRDP Project, Kandy PC ArcINFO
5. Southern Province,REEP Project ArcVIEW 111
6.. Sri Lanka Third Water Supply Sanitation ArcVIEW 111
Project

7. Department of Social Science & Languages  PC ArcINFO

8.Centre for Environmental Studies, Peradeniya PC ArcINFO
ArcView
9. Coconut Research Institute ArcVIEW 111

Two

Two

One

One
One
One

Two
Five
Five
One

Source: Compiled by L.Hndrasiri, GTC based on distributor contact details

Final Report

Small
Small
Small
Small
Small

Small

Small
Small

Small

Three major incidences occurred during this period such as, cessation of hostilities by peace
talking process (2003), Tsunami devastation (2004) and liberation of North and East from LTTE
(2009) which was created a major vacuum of spatial data so as sigiint emphasis made on

having well organized spatial data generation and sharing among interested parties.

In filling the vacuum following major inputs were made by UDA GIS Centre in facilitation of the
Government development and securing the nations fromnatural and man-made disasters:

- Acquisition of 1 meter resolution IKONOS satellite images covering Colombo, Gampaha,
Kalutara, Matara, Trincomalee districts and coastal DS Divisions in Galle District in
2000 and Ampara, Batticaloa, Mullaitivu and part & Anuradhapura Districts in 2001 has

changed what was existed cartography mapping process in Sri Lanka

- Development of Draft National Standards for spatial database development and sharing

in 2000

- Digitization of 92 topographic maps of the scale of 1:5@00 and developing of spatial

data base in shapefile file format

- Development of GIS based Environmentally Sensitive Area Mapping of Sri Lanka in 2001
- Development of digital database on Grama Niladhari Division Boundaries of Sri Lanka

and linking to Census of Population and Housing 2001

- Establishment of Urban e_Net (One Stop Shop) Office at the Board of Investment of Sri
Lanka in collaboration with UDA in 2001 for sharing spatial data for project formulation,
formulation of development planning, granting of on-line planning approval and
clearances for development proposals to facilitate international and local investors

interested in making foreign direct investment

- Establishing Two City Net Offices; one in North of Colombo and one in South of
Colombo for On-line Planning Approval and Clearance System for the Colombo
Municipal Council in 2001 and applying the same technology for system development in

11 local authorities located in Colombo Core Area

- Signing of Tripartite Agreement for spatial data sharing among USAID, UNDP and its

Sister Organizations and UDA in 2002

- Physical planning for boosting of development of major war affected cities in Northern

e R and Eastern Provinces during peace keeping process in 2003.
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Immediately after the Tsunami devastation there was a significant amount of responsibility with

the UDA for rehabilitation and reconstruction of Tsunami affected areas. The detailed levek of

spatial databases were limited in affected areaand stressed the necessity in finding quick and
more accurate data for planning and designing of urban and rural areas, infrastructure facilities
and identification of lands for relocation and reconstruction of housing units. Massive requests
and deployment of rescue teams demanded available maps and lo¢r spatial data for which

UDA GIS could provide satellite based GIS solution.

- Natural disaster and emergency preparedness planning after catastrophic Tsunami
Devastation in 2004
- Vulnerability analysis of natural and man-made disasters in 2005

The vacuum databasewere filled with satellite based planning after the end of the civil war in
2009, and following are some of the inputs made by UDA GIS Centre:

- Technology driven defenseoperations during 2006 z 2009 to STF, SL Navy, SL Air Force
and SL Army by sharing technology, human resources, digital databases, training of
officers and navigational cross verification of accuracies of target references.

- Required inputs at initial arrangement to establish national spatial data infrastructure
system afer obtaining Cabinet Approval in 2007 by sharing available and orgoing
digital spatial databases

- Cessation of hostilities, conflict affected area planning, rehabilitation and reconstruction
as well as resettlement of Internally Displaced Persons in E&srn and Northern
Provinces after 2009.

- Formulation and gazetting of UDA Declared Area Development Plans (Trinco Metro
Urban Area, Greater Vavuniya, Greater Matara, Greater Galle, Jaffna MC,
Chavakachcheri UC, Haputala UC, Moneragala PS, Kararagama Pdljrtochchi, Mannar,
Mullaitivu, Point Pedro, Nallathanniya etc.

- Establishment of Web Geo Portal for spatial data sharing in 2008.

- GIS based Integrated Strategic Environmental Assessment in Northern Province, Uva
Province and Gampaha District in 2009,2011, 2012 respectively of the initiatives made by

UDDP, CEA, DMC with the other government organizations. -g

@©

-

Urban Development Authority was in a leading position in creating geo-spatial data in mass @
scale irrespective of the area of interest using variousources namely, VHR Satellite Remote @
>

Sensing, GPS, GIS and also stepping into the application development as well as creating an:
environment for sharing of costly gec-spatial data among users to facilitate, promote, and
integrate business and economic deviepment of the country. This had become a corporate
responsibility of the UDA as the Government of Sri Lanka utilized foreign direct loan facilities
to develop necessary geepatial data. The facilitation for this environment was basically
depending on by developing a National Spatial Data Infrastructure (NSDI) which is in primary
stage by that time.

In 2007 Ministry of Nation Building and Estate Infrastructure Development and the Ministry of
Lands and Land Development in collaboration with German Technica Co-operation (GTZ)
made an attempt in preparation of a National Policy on the Use of Spatial Data for which a
National Workshop was convened. As a part of whole process a questionnaire survey was
conducted to obtain the information related to each organization those who were dealing with
spatial data as well as GIS related works. The outcome of the survey was discussed at this

lobal Perspective of NSDI/GSDI and Initiat

G

workshop which had a large gathering of stakeholders representing different organizations who o
were using spatial data. The summanof discussion under the topics isprovided in Table 2.7. g
]
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Table 2.7 Summary of National Workshop on National Policy on the Use of Spatiab D&teember 2007

Necessity and

Major themes on spatial data and NSDI

importance of
having NSDI
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Draft Final Report

Necessity and Major themes on spatial data and NSDI Stakeholders
importance of Collecting Storing sharing updating Pricing Policy
having NSDI
- Lack of If base data is Three level of Data sharing About A national policy Powerful
information not of the same data; public has become 70% of should address the Steering
has delayed standard it domain where very the costs core principle to Committee with
many cannot combine institutions convenient but go to GIS ensure compatibility; not more than
projects, the data of could freely it is not as system Reduce the five to six
development another user share their data, simple as it Data is duplication of efforts members,
activities and Base data raw data or looks like. not and to improve the composed with
land collection basic data with Therefore an freely quality of data. the Ministry of
alienation policies and value added agreement is available if we have national the Nation
programmes institutional and sold at a necessary in India, policy donors as well Building and the
for the arrangements price since it among all Germany as other institutions Ministry of Land
general public that facilitate also comes with involved , will be compelled to and the Survey
- There are the availability certain parties such as England follow the policy General as
many of access to knowledge data providers, but most The National Spatial obligatory
countries spatial data base, general software of the Infrastructure should members and
which have Two types of data which can developers and data in be a collection of two major users
already data namely the be shared over data users America policies, technologies and the
started to location data internet Only the is free and institutional academia.
establish and attribute All spatial data government arrangements that ICTA should be
Spatial Data data where should have organizations Policy on facilitate the made to be a
Infrastructure mainly the meta data with legal data availability of access member of the
for the location data Stressed for mandate to pricing to spatial data and Steering
countries, so incur a cost for having quality provide should only be maintained Committee
there are production assurance of fundamental be and enhanced Task force with
many models Quality storing data data to users. introduc through a six to eight
we can refer assurance of The preparation There is no use ed collaborative effort of members drawn
to. collected data is of a catalogue of keeping stakeholders from major users,
needed of available data in secret For the formulation of data producers
Collecting of spatial data is unless in very policies of data and two
data canbe very also important sensitive cases exchange, it has to members from
costly therefore Most spatial Sharingmeans define the policy and the academia
it may be data systems in both ways and the administrative The users should
appropriate for a Sri Lanka are due credit arrangements of be educated on
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Necessity and Major themes on spatial data and NSDI Stakeholders
importance of Collecting Storing sharing updating Pricing Policy
having NSDI
- Many donor user to pay a generally built should go to building, maintaining, the use of maps
funded reasonable as standalone the original accessing and and also to look
projects were amount for what systems. data provider applying standards at the source and
implemented he is getting. The modalities when value and data sets the reliability
and of cataloguing added Should consider the before they use
sustainability the data and products are appropriate copyright maps
of those meta data to be developed. policies because data Mandate 7
systems has maintained at Associated is costly. provide
been a major the national legal issues Policy on spatial data sustainability of
issue after clearing house also have to be leads to reliability and the system
com[letting of spatial data taken into accuracy of data. North and East
the project. Itis not a account very The legal issues Provincial
depository but seriously. related to data sharing Councils active in
in a clearing Data cleaning should be looked into the
houseyou can house: The in the formulation of establishment of
see where what only place a the policy the Centre for
data is user should National policy should Information
available, what visit to get the consider the Resource
the quality of data. One will compatibility between Management
the data is and be directed to the datums and what Bimsaviya: The
what the source other sites by the final datum Survey
of the data is the clearing GIS day allocated for Department
given in house if the schools at national hosts the
clearing house. necessary. level so that the collected
All these children from all parts database andthe
activities of the country will Registrar General
should take become aware of the hosts the
place in importance of spatial ownership
cyberspace. data and GIS. information. This
the major Spatial boundaries of formulates the
technical Government systems land hub in the e-
obstacle to should have a uniform Sri Lanka
data sharing data base programme.
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Necessity and Major themes on spatial data and NSDI Stakeholders
importance of Collecting Storing sharing updating Pricing Policy
having NSDI
resides on the - Investigate the models | - International
lack of of other countries Water
application of - Policy should be Management
the national flexible with the Rapid Institute was
standards for changing nature of sharing its data
spatial data GIS freely. About
90% of the data
was shared
except the data
that they need to
go through
licenses like
satellite images
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A steering Committee and a Task Forcevere appointed and worked on developing the policy
for the use of spatial data in Sri Lanka.

With the development of GIS technology, a large number of map users wasengaged in
developing their map layers and found that there was quite an amount of duplication efforts in
map digitization and map preparation under GIS system.

GTZ the main sponsors of thisendeavor, stressed that GIS and related tools makepatial data
easily accessible and have proven to be especially valuable for development planning,
monitoring and decision making. However their usefulness often confined to single projects if
the exchange of spatial data is technically restricted. The natinal workshop aimed at
overcoming these obstacles by facing a country wide regulatory framework for spatial data.
The policies framed were expected to provide a legal basis for GIS users, developers and all
organizations interested in sharing or buying relevant datasets.

The outlined draft policy covered the following key fields:
Introduction

Goals and Objectives

Policy Statements

Data Standards

Copyright

Pricing of Spatial Data

Security of Spatial Data

Promotion of the use of Spatial Data in DevelopmentPlanning

Promotion of the use of Spatial Data in the Universities and in Schools for educational
purposes

Establishment of a National Information Centre for Spatial Data

1 Appointment of a National Steering Committee to oversee the implementation of the
Policy

=2 =2 =4 =4 -4 4 5 -4 4

=

Although the intended Cabinet Approval could not be obtained due to various administrative
reasons the interest of the participants and the main providers has not dropped and the
proposal in establishing NSDI, which was taken up again in a new formof facilitation of the
spatial data sharing process in Sri Lanka by UDA GIS Centre with the Spatial Information
Infrastructure for Reconstruction Monitoring (SIIRM) Project was jointly implemented with
the Survey Department.

In order to enhance this processUDA officially commissioned a Web Geoportal. A geoportal is
a type of web portal that is used to find and access geographic information and associated
geographic services (e.g., display, editingand analysig via the Internet. Geoportals are
important for the effective use of geographic information systems (GIS) and are a key element
of Spatial Data Infrastructure (SDI) (Crompvoets, 2016).

Over the last two decades, many governments and private companies have invested tens of
billions of US Dollars in the development of geographic information, largely to serve specific
communities (Ex. Agriculture, urban/rural planning, and mining) within local, state, national,
international, and even global contexts. The focus has increasingly shifted towards a ptform
for integrating geographic information by means of SDIs. SDIs facilitate access to existing
geospatial data and services necessary to successfully use GIS. Moreover, SDIs facilitate th
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exchange and sharing of geospatial data between stakeholders thin the geographic
information community. This community mainly includes mapping agencies, universities,
governmental and nongovernmental organizations, and private companies.

In this context, Geoportals are considered as gateways to SDI. They are notr@pository where
data are simply stored, but can be seen as a orgtop shop for geospatial data, sourced from
numerous agencies. The performance of geoportals can vary enormously depending on
numerous factors, such as the functionalities offered, the quaty of the information offered,

The installation of the Web Geoportal and sharing spatial data between existing server
configuration arose so many technical and technological issues which were critical to be
addressed for the effectve operation of the system. However, in order to provide a fully
operational status for the web-portal, internal systems had to be made compatible to facilitate
this process addressing the content compatibility of following main components:

- systems integiation

- data integration

- infrastructure integration

- facility integration

- enhancing internet capacity

- creating available data compatible with the new system, quality assurance and
updating of existing data for the web internet application, software application
and regionalization for easy tracking.

The contribution made by the UDA GIS Centre in operationalize the NSDI principles in Sri
Lanka was materialized by establishing UDA Web Geoportal for sharing spatial data

developed under the SIIRM Project at the sale of 1:20,000, 1:10,000 and 1:5,000 scale covering

about 15,000 sq.km area of the country. VHR satellite images of SPOT 5, QuickBIRD, Digital

Elevation Model developed and seven GIS application modules were among other latest
spatial data released throgh the Geoportal. Standard Meta Data, Policy Documents and
Standards were backed by the geodatabases released to the users.

In addition to that national level coverage of Grama Nildhari divisions administrative
database, land use layer of Sri Lanka, envanmental sensitive areas of Sri Lanka, Urban, and
rural settlement structure, 2001 demographic data base and many morevere added to the
system in parallel.

The overall system architecture was designed to facilitate the proposed environment and
examine the requirements for further improvements in connection with installation of fire
walls, improve the network capacity, addressing internet related issues etc. Further, it has
identified that the system improvement needs training, investment and database
administration of sites. These challenges were faced by the UDA in creating enabling
environment for the availability of geo-spatial data and sharing them for improving the
business and economic development in Sri Lanka.

Addressing the Issues for Better FeatOutlook
The following sections illustrates the issues concerned with the existing systems and the
situation still after enhancing under the SIIRM project for improving operational capacity.
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A. Systems Integration

The prevalent facilities in the UDA GISCentre in 2007 were mainly linked to the Arc View 3.2a
with limited facilities to Arc GIS for GIS work and ERDAS Images Professional 8.4 & 8.7 Prof

for remote sensing. The project enhanced its capacity by adding 10 ArcGIS licenses for GIS and

GeoView and ERDAS for remote sensing. In order to address the issues connected with

RDBMS, Oracle Standard 10g compatible with ArcGIS Server 9.2 (including ArcSDE) license

were added.

Table 2.8 List of Software available at UDA GIS Cer2@08

O ale (0OI exte O e O 0.0 0]0][S ea
GIS
ArcGIS - Arcinfo Fix 9.2 4 2008
ArcGIS - ArcView Floating 9.2 3+3 2008
3D Analyst Floating 9.2 1 2008
Network Analyst Floating 9.2 1 2008
ArcPAD 7.01 3 2008
Map Publisher 7.5 1 2008
Arc Info 7.2.1 1 1998
Arc Info 8 1 2000
Arc View 3.1 2 1998
Arc View 3.2a 15 1999
PC Arc Info 3.5.2 5 1999
Image Analysis 1.0 6 1999
Arc Press 1.0 5 1999
3D Analyst 1.0 5 1999
Arc Scan 1.0 1 1999
Network Analyst 1.0 2 1999
Spatial Analyst 1.0 5 1999
Arc GIS 9 5 (Temporary 2005
Licenses)
Database
Oracle - standard 10g 1 2008
ArcGIS Server z standard enterprise 9.2 1 2008
CAD
AutoCAD | 2004 | 4 | 2005
Remote Sensing
GeoView 6.5 2 2008
ERDAS Image Analyst 9.2 1 2008
ERDAS Imaging Professional 8.4 1 2000
ERDAS Imagine 8.7 Prof 5 (Temporary 2005
Licenses)
Graphic design
Adobe Creative suite z standard edition CS3 2 2008
(Photoshop + lllustrator)
Photoshop 7 10 2006
CorelDraw 12 7 2006
Frontpage 2000 2 2002
Microsoft
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Software (or extension) \ Version No. of Copies Year
MS Office 2003 5 2006
MS Office XP 9 2002
MS Office 2000 3 2002
0S

Windows XP Pro SP2 16 2008
Windows XP Pro 13 2005
Windows 2003 Server 2 2005
Windows 98 Win98 5 2005
Windows NT Server 3 1999
Other

Roxio Toast (backup) 8 2 2008
NORTON SYMANTEC Corporate Edition 8.1 1 2000
(Antivirus)

MS Project 98 1 1999

Source: Urban Development Authority

In connections with hardware and servers the hardware infrastructure added in 1999/2000 was
replaced in 2004/2008 in order to integrate the system with the workstation and servers
provided under SIIRM Project.

Table 2.9:UDA GIS Centre Hardware Facilitiez008

Server

GIS Server HP Proliant ML 570 G2 1 Win 2699 Miz 2005
2003

Exchange HP Proliant ML 350 G5 1 Win IntelXeon 2008

Server 2003 1.6GHz

S isisass - HP Proliant ML 350 G5 1 Win IntelXeon 2008
2003 1.6GHz

IS Server HP Proliant ML 350 G5 1 Win IntelXeon 2008
2003 1.6GHz

FIN Server Compagq Proliant ML 350 1 P 1l 2002

G2

Workstation

HP XW 4200 HE
Fujitsu

WinXP 3.0GHz /P IV 2005
WinXP 20GHz /P IV 2002
WinXP 20GHz/PIV 2002
Win98 Pl 1999

O ®©
< <Z
BN N
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Laptop
Toshiba Satellite 1 WinXP Pentium IV 2002

Source: Urban Development Authority
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Table 2.10Table 2.9 SIIRM Hardware added after 2007

Disk

Apple Cinema Display 4
G166 ! YIBY
Source: Urban Development Authority

HP Proliant DL 580 1 Win dual core 2Gb 3*146
server Xeon 7120 Gb
2003
HP Proliant DL 320s 1 Win dual core 2Gb 2*80 Gb
server Xeon 3060 4*500
2003 Gb
HP Storage Works MSA 1 Rack / 10*500
20 Gb
(apo)
HP Storage  Works 1 / 200 Gb/
Ultrium 460 400 Gb
_ External Hard Drive 2
Workstation HP Xw8400 5 XP Pro Core 2 2Gb 250Gb
DUO Xeon
5160
 screenLP2065 5
Workstation HP Xw4400 11 XP Pro Core 2 2Gb 160Gb
DUO E4300
 screenLP1740 11
Mac Pro 2 dual core 4Gb 750 Gb
Xeon 3Ghz

In order to add large volume of available satellite images and geo spatial data added to the
system it was compelled to add 3 more new servers to enhance the functionalities of mapping
web portal, database and image storage in addition to three new serveradded to the centre in
2007 by replacing the old servers which were functioned for exchange, proxy and mail as well
as well as GIS Server and Finance Severs by increasing the capacipyto 5.5 th in hard disk
capacity.

The other facilities and equipment which were installed to the network infrastructure was the
printers, plotters, scanners, GPS and ancillary facilities mainly to facilitate both internal and
external user requirements.
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B. Facility Integration

In order to provide easy access and sharinthe facility within the organization, UDA Network
-AT ACAT AT O 5TEO AOAAOAA A iwhich ds hAopdrafion, providedd 8
access to each division heads, senior staff and common access to others for different server
environment to share data. The staff provided internet facilities by 128 kbps leased line up to
March 2008.

UDA GIS Centre operates its network witha very narrow band width at the initial stage and
increased up to 256 kbps since March 2008 along with the replacement of tiee old srvers.
The replacement were delayed for more than four years due to various reasons such as
changes of the senior managers, difficulties to comprehend and convince to the members of
the Board of Management and the limited interest shown by top managementfor integration

of functions of UDA. Decision making is very important to make the drastic changes at any
given time either to the introduction, replacement or enhancement of the existing technology
environment which was compelled to go along with the advancement of the technology.

With the introduction of the new system it had to justify that the current infrastructure
requires a minimum of 512 kbps internet access to assure the publication of the wepeo portal
online as well as toactively interact with UDA Website. However entire premises of UDA was
wired to utilize a capacity of 1 gb and all new workstations and new servers are equipped with
network cards of 1gb.

GIS implementation follows acommon platform in the absence of web based GIS during thi
period. As the web provides new patterrs for the implementation of sharing the data model,
process model, work process, cartographic process and meta data within multiple
departments by accessing different servers to extract data which is in other wordspatial data
infrastructure. In order to facilitate this task , the UDA workflow had to be organized in a
centralized architecture, where a single serverwas usedto simplify the access and sharing as
well as to improve the security checks and updating daa.

The three tier architecture of the server side application introduced with Arc GIS Server 9.2
was identified to upgrade to 9.3 (in 2008) which was enhanced jus after couple of months to
9.4 where it needed to touch with software upgrading all the times to provide efficient
platform to multiple server system to provide facility to:

- large organizational setup GIS

- server supports web client§mobile clients

- integrate imagery

- simple geo-browsing (navigate and quarrying)
- easy integration with other enterprise systems

The implemented client-server configuration of UDA at the time was:

Web Server ::> Arc GIS Server 9.2 Internet Infrastructure Service (to
be upgraded to 9.3)

Data Server ::> Oracle 10g, Arc SDE 9.2
GREENTECH
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Image Server ::> Gedatabase (QB, SPOT 5, IKONOS, IRS, Landsat,

Scan Images etc

The aim of this facility was to makethe' ) 3 3 A00AO0 ZAAAAOAOAA O1I OEAO O.
20Dd68 4EAOAZEI OA eB @eographd forreveAyand Wnerd web &I8/0ould move us
into a new era when it was available.

C. Creating Compatibility of Available Data for New System

It was imperative to review the existing data bases, its quality, compatibility and level of
updating in order to release them to the proposed system.While the technology would
support this, the level of other associated factors influencedthe implementation of such a
system required in order to achieve good results withina short period of time. Normally
successful implementation requires:

- good understanding

- strong support from internal management
- proper planning

- technology architecture

- Government inputs.

The creation of an integrated working environment is essential in orderto implement the

process with the production coming from SIIRM Project for Southern and Eastern Provinces.
But the data for rest of the regions had to be transformed/ updated into compatible ways for
which the staff inputs from the GIS Centre were positive. However, it wasidentifi ed that it is

necessaryto enhance their knowledge and understanding of the overall changes that are
proposed to the system.A considerable amount of effort and time is required to structure to

attend national to local level as the data needsare authentic and complete. Nonetheless, the

transformation of existing data to ensure compatibility with the system, which requires

considerable time and guidance to the workforce was a major challenge to an organization
that had large stocks of spatial dateand to direct the entire staff to work with great confidence

and proper understanding.

Another issue identified was the infrastructure availability in the centre which was considered
as inadequate to attendto the defined tasks in relation to the number engagement. As the new
system under SIIRM provided the latest software facilities with hardware infrastructure most
of the staff still preferred to use the old versions of ESRI software as they were familiar with
old version, and learning becomesa laborious task until they gradually adopt to the system.
This makes the time taken for the process of compilation double in an environment where it
needs to be expedited for developing the products from new environment. It could be
identified as duplication and redundancy of work which needs to be addressed in a proper
manner to expedite the process.

In order to address the issue the division attempted to introduce shift work or sharing the
facilities among the staff but it may not be possible with the existing adninistrative structure

of the organization so as personal problems had be addressed before the technology problem
solve unless make extra financial benefits gain by changing the work flow without affecting to
all staff.
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The other issue in connection with gaff was the knowledge and training they obtained far
with the new changes. The training although provided periodically to upgrade and enhance
their working and technology knowledge but still requires to provide in house-on the job
training related to the system changes with the technology enhancement and new software
and equipment introduced. Although everybody is not focused to every other aspects of the
training work specialization was considered essential initially making challenges to the
administration to line up the replacement needs in case the staff motivated to new
opportunities created outside the organization.

Infrastructure Integration

In order to implement the proposed Web GEOportal and the total system the SIIRM Project
added new hardware infrastructure which consists of web server, data server, and image server
with the following capacities.

Web ArcGIS Server 9.2

Server = : ,
11S (Internet Information SQIVP{QSI
A‘.
Data ORACLE 10g ’
[ R
Server ArcSDE9.2
Geodatabase
Image Disks

& C T~ QuickBird, SPOTS Images

Storage S

lkonos Images, Scan maps ..

Figure 23 New Hardware Infrastructure added to UDA GIS Centre

As per the calculation made for capacity managementto memory to store the available data
to image server was full before its planned period although the full capacity of 10 of the 12
drives, and 2 more hard driveswere added from the web server array. The image disk storage
possesses a RAIB array with final disk space capacity increased up to 5.12 Tbut this was
not adequatefor the system although it provided the possibility of moving 1 Th additional disk
space from web server to the GIS server for the working disk space which was planned to
implement later. If the system functioned as planned it would have difficulties to manage
data storage within one year.

This situation is only for the area coverage of 15,000 sq. km of area in the Eastern and
Southern Provinces. The UDA is planning to have joint programnes with some of the large
scale data users in future to facilitate their enterprise Geo spatial data needs.
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It was proposed to provide access to four categories of users through web server to the Data
server connected to the exchange server. They were:

Externally for Web Access the Geo Portal (internet) through a browser
Internally for Web Access the GeePortal and develop web application
(intranet) through a browser

Internally for Database Access the data server through GIS desktop or develo
software applications
Internally for maintenance Administrator accesses the server directly.

In this case internal connection was proposed to access the GeBortal and the UDA Official
Web site through a Web Browser as the existing leased line was only 256 kbjxs 2008 due to
security reasons. It was proposed to have either:

-1 additional leased line of 256 kbps or more with a router
-2 broadband connections of 512 kbps or more with two modemes.

Router and modems was proposed to install between internetand atOET OAOT AO AEOAx Al
selection to be based on reliability for the enterprise level applications from leased line

internet service providers basically from SLT or Dialog.This broad band internet connection

wasneeded to supplement the leased line whertraffic is congested on the leased line in order

to offer continuous service to end users/ clients through the GeePortal.

Mobile Mapper Waeb Browsa Oaeskiop GIS applcation

| | |
|

Adminsstrasor

>_ —< Manager

Server -

k . Adrn|stmator
S ArcCatalog

Updating

wols
Data
Server -

Authar content
MG Duesktop

Figure 24 Configuration of Web Geo Portal of UDA

Instead of sharing existing facilities the network architecture has to be maintained as two
separate configurations with the changes made for the UDALK domain created in April 2008
with the replacement of three functionally inefficient servers by considering the feasibility,

Chapter 27 Global Perspective of NSDI/GSDI and Initiatives of Sri Lanka

S
(o]

GREENTECH
CONSULTANTS



Baseline Study for National Spatial Data Itfuature Draft Final Report
(ICTA/GOSL/CON/CQS/2016/28

security data flow, performances, administrations and the cost for new equipment and
maintenance.

The proposal was yet to be taken for implementation during this period until the proposed
system was in place and check their functionality and performance. Until such time a
O$A- EOEAAOCET A0 j$-:qQ xAO AOAAGAA AO Al EIT OAOI .
configured between internal network (inside) and internet (Outside) in a different subnets.
This was because DMZ configuration was easy to set up and secured for internet, intranet, ¢h
clients, and the server connections which will be attended by external firewalls.

Geoportal,
Web sites

Modem
Router

Firewall Which
supports Multi
WAN Connections

F1

Figure 25 Configuration with Internet connections and rAMAN firewall

F1
WAN _
Connection Switch 1
from one
Ethernet port
A v
- Conhnection
}\; / from one

Web server ‘
_ @ ¥ Ethernet port

/4

Figure 26 Configuration for Web Server connection to Internet
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Connection between DMZ Zone and UDA Existing Domain

In order to secure the system and to protectthe DMZ, a new firewall (internal firewall) was
installed and configured between UDA network (UDALK domain) and SIIRM servers. This
internal firewall was physically connected between DMZ switch and an existing Blink switch
(already provided by SIIRM) after the firewall in UDA network.

The DMZ was a different subnet to the UDA LAN and the Internal Firewall act as a NAT
router connecting them. In fact, the Internal Firewall will create a DMZ to the UDA GIS LAN
similar to the DMZ created by the external Firewall (Internet).

This internal firewall would control the access to the Web and Data servers:

- For Intranet applications (and Geo-portal), HTTP requests to be authorized
only to the Web Server (port 8081 for example). The HTTP access (Gqmrtal
and Web applications) from UDA GIS Gentre was similar as an Internet access
from user point of view, but it serves better performance as it stays in the same
internal network.

- For client z server connection to the gecdatabase (from ArcGIS Desktop 9.2
and developed GIS applications), TCP regests to be authorized only to the
data server (5152 for example, 5151 will be used by the web server). The access to
Oracle/SDE database (and Image disks storage) would be controlled by the
firewall but also with user rights management in Oracle.

- For maintenance or administration purpose, a direct access to the OS will be
required, for example to maintain the image files. This access should be
authorized through FTP protocol.

This all new protection systems were introduced in order to open up the network
configuration of UDA for the purpose of business development with other partners.

The final architecture was an integrated solution by taking into account, the main aspects
from GIS Centre situation, and provided sufficient performance and security:

- GIS ntre has one UDALK domain, which comprises of 7 servers, an existing
internet connection (leased line) with ISA Server used as firewall and a
gateway,

- ICTA during summer 2008 connected UDA head quarter to LGN (Lanka
Government Network) which was part of e-governance program in Sri Lanka.
UDA connected to other selected government offices (nearly 300) through a
dedicated and high-secured network call LGN. ICTA has installed a CISCO
Firewall in UDA for this purpose (model: Cisco ASA 5505 with only two
security interfaces).

- SIIRM Servers hae to be secured in a separate network, managed by a DMZ
zone on a different subnet. The DMZ was composed by Web server, Data
Server, Image Disks Storage and one switch. It was connected to Internet with
an external firewall (multi -WAN) and to UDALK domain with an internal
firewall.

The configuration for the internal firewall proposed is presented below:
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Geoportal,

Web server

Switch 1

Image Server

DMZ

Figure 28 Scheme of final network architecture
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All these technical and technological issues were addressed in order to couple the existing and
new system configuration to facilitate spatial data sharing among organizations. With the

introduction of all these new measures a new working process also introduced to the internal

users which were a direct access to data only through Oracle/SDE Gedatabase on Data

Server and only with ArcGIS Desktop 9.2 (Arcinfo or Arcview level) and developed GIS
applications.

In terms of other organization users, with ArcView3.2, had to access images files and shape
files on another server, as in this case working on the Data Server directly was not be ailved
to access:

I O71 OEET C S$EOE 3DPAAAG xAO EIPIATATOAA 11T TTA I
but strongly recommended the use of the GIS Server.
$O00ET ¢ OEEO DPAOET A &EI A 3A00AO0 xAO Al 11T AAOGAA A

was used ly the Database Administrator to copy/store satellite images and shape files data.
This server had a total capacity of 1 Th, but additional disk space provided to reach 2 Tb (two
3.5" 500 GB SATA drives) and RAHD disk array was created for backups.

Therefore, Database Administrator had to extract data from Data Server (shape file for vector,

TIF/ECW for images) and copy them to this working space. All users with ArcView 3.2 then

were able to work in UDALK network for their specific tasks and projects. OnceOOA 08 O x1 OE
was completed, the Database Administrator hadntegrated created/updated data (from shape

file) into Oracle/SDE geo-database and attempted to work with GIS Centre managers to define

the necessary working procedures related to this new organigd#n.

In case of image files on Data Server (satellite images in TIF/ECW, scanned maps, etc.), only
Database Administrator was able to maintain these files, while coping as a new file on the
Data Server, or copy it to the working space for a specific tdsmanaged through FTP access.

The greater advantage of this Data Access policy provided a few users to work on the Data
Server, as such, security was higher as Busnet protocol remained close. Busnet was usually
used with windows explorer, but is easily haked and represent a critical issue in term of
security.

A decentralized architecture for the new GIS Units at Provincial Sub Offices, in Trincomalee
(Eastern province) and Matara (Southern province) was introduced to have a copy of
Oracle/SDE gecdatabase in term of data and ArcGIS Desktop with developed GIS
applications to access sameAs no server was installed, the database format will be different
(personal gecdatabase or file geedatabase), in order to be stored directly on the standalone
workstation.
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Figure 29 Decentralized Architecture for the New GIS Units at UDA Regional Offices
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How THE UDA GIS Centrewas encourageth Develop Business through

UDA WEB Geoportal

One of the main concerns of the UDA GIS Centre in 2008 was how to make way for GIS to
create business value for the organization with endto-end process covering relevant business

benefits, capital and operational budget, benefits delivering road map, organizational

structur e with Return on Investment with financial analysis.

In this context the proposal for sharing gecinformation through a Geo-Web Portal was

implemented after resolving numerous issues and questions on why invest or reinvest in GIS
Technology made if all these spatial data released to the users freely with keeping extra

burning to the organization for acquisition, development and sharing source data

development of spatial data and application development and what values could be generated

when this investment made for the UDA as an organization running on its own earnings

without having any backings from the Government or extended funding source.

Primarily the Board of Management questioned on:

- When could we deliver the benefits after the new investment packag implemented?
- How could we identify the recipients of the benefits and measures proposed?
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- How could the UDA actively participate in on-going operational system in long term
sustenance?

- What is the level of investment needed to keep the replacement for satainable
operations?

- If the system IS open for sharing with the others who are going to deliver the benefits,

- What resources are additionally required; both internally and externally to realize the
expected benefits?

- Finally Board may ask the investmentin GISto provide any financial or other values to
the UDA and is it worthwhile in expanding the system when time comes if the present
strength weakened?

In brief it was programmed to implement the overall system inculcating the IT strategies with
business strategies and IT processes by reflecting business processes to accrue benefits to the
society by expediting the public dealing on development projects.

In the present context the main issues faced by all the users irrespective of their status as
public or private, national, regional or local; enterprise or individuals is the difficulties in
accessing and obtaining large scale digital gegpatial data which will be addressed by the
present initiative of UDA.

Facilitating all the lead authorities to schedule their information collection, analysis and
sharing with the new system people who have obtained all such services involved with
corporate support systan by providing valued service to public those who are looking
expeditions, transparent approval processes and services affecting to them. The most
important aspect was the facility provided for business processes rengineering program of all
these organizations with outlook of geography in its decision making.

Private sector participation in the use of spatial data to provide more spatial orientation would
facilitate their decision making process in novel way. Especially banking sector, industrial
sector, agriculture and agro-processing industry, distribution and marketing service providers
could be couple these data bases with IT structure in pace of their organizations to go for geo
spatial data initiatives.

Chapter 2z Global Perspective of NSDI/GSDI and Initiatives of SrLanka

al
S

GREENTECH
CONSULTANTS




Baseline Study for National Spatial Data Iifuature Draft Final Report
(ICTA/GOSL/CON/CQS/2016/28

UDA | = Recqnstruction

METADATA INTERACTIVE MAP

IMAGE LIBRARY STAKHOLDERS ZONE

CONTACT / INFOS

N\

I\ PUBLIC | = ACCESS
CONNEXION o = > GEOPORTAL

[ ioentiriep user | | togin | [ Password | ‘

Figure 210Home Page of UDA Web GeoPortal

GREENTECH
CONSULTANTS

Chapter 27 Global Perspective of NSDI/GSDI and Initiatives of Sri Lanka

9)]
)]




Baseline Study for National Spatial Data |ifeature
(ICTA/GOSL/CON/CQS/2016/28

Sesge Irdormation
Arastrocture Sor

SIIRM

W Recramuct on

CONNEXION
. Interactive and user friendly Spatial data infrastructure
interface
. Geographic Web Portal, serving Geo information, maps. .
statistics and thematic analysis to reconstruction actors .

e 1 11 )

and public end-users

A gegPortal

MENU FPRINCIFAL

* MASCH by oty

e

N -
o/
-
=/
P
o
NN
=7
- DATE OF LAS DA
‘_/ J| DATE OF CREATION
_) SOURCE A Dx
~ PROJECTION
=
|
=

CET ST -

Figure 211 Web GeoPortal Application Window

GREENTECH
CONSULTANTS

LAND USE KINNIYA -

21 FE8-2008

Draft Final Report

GIS APPLICATIONS — WEB GEOPORTAL

PUBLIC

IDENTIFIED USER Login Possword

Data dissemination via Intemet

Plattorm to promote data sharing between
organisations, including INGOs & NGOs

Stakeholders zone for a secured access
fo the data

Metadata to describe the available and
published information

Image library for scanned maps
publication

Interactive Map to search, consult and
analyse the geoinformation

Contact detgils to get more information,
ask the release of datg, etc.

EXTENT (Dounding cooranoies)
Norin 5135190603728
Wesl: 76727 029845 Eoar 3221152645845

Soutrny 80410 005612

Chapter 27 Global Perspetive of NSDI/GSDI and Initiatives of Sri Lanka

a1
(o]




Baseline Study for National Spatial Data Ifuature Draft Final Report
(ICTA/GOSL/CON/CQS/2016/28

2.3.4Years2012- 2016

During this period, the country was exposed to large number of physical development
programmes throughout the country in relation to the development projects in road sector,
ports, housing, urban development, tourism, fisheries, agriculture etc This was possible after
the completion of prolonged resettlement of internally displaced persons affected bythe 30 year
long civil war. In order to identify the needs of lands for various development purposes digital
database on land bank started in compilation under the Ministry of Land with the participation
of LUPPD, SD and other connected organizations.Moreover, the flood devastation that
occurred in 2011 and 20)@aced the country in a more critical situation as the disaster impact
waswidely spread throughout the country, sothe need for awell-developedspatial data base on
disaster related fieldswas highly stressed.

The third major attempt in establishing NSDI was rescheduled under the Ministry of Lands
where they were initiated a program to examine the ways and means of understanding the
present status of spatial data generation and availability of such data for sharing across
government organizations. The additional Secretary of Land who were entrusted to implement
BimSaviya Program of the Ministry of Land take the lead role and invited he organizations that
were involved in spatial data generation and use for facilitation of core business functions of the
organizations.

The nominations were received from main organizations representing key functional divisions
especially from human reource management, legal, information technology and GIS as the

main components of NSDI implementation program rests within individual organizations have

direct links with each of them. The program was facilitated by Korean Government and Sri
LankaSmartN$ ) 21 AA 3EIl x OAI ETAO xEEAE 11 O , AOGAOGO
50A 1T £ ' Al 3DA0OEAI" Dé&dnbér 8014xah Kingdbukyl Hatel ivlich Wais hosted

by Korea Cadastral Survey Corporation and SPACE_N Program with the extended support of
Survey Department.

The seminar was welcomed by the Surveyor General, SD wtiook a lead role from its beginning
in NSDI establishment and presentation was made elaborating functionality of Korean NSDI
and supported activities like KOMSAT and Sl Imagery 8rvices.

Sri Lankan presentations discussed the:

- Land Administration System and Title Registration System in Sri Lanka
- Existing constraints against efficient and effective use of spatial data in Sri
Lanka.

The Korean collaboration illustrated the systemin practice in Korea on the themes of:
- Spatial Information Policy in Korea
- Surveying industry and systems in Korea
- GNSS/CORS and Practical Use
- Remote Sensing & 3D Modelling with UAVs application
- Application based Aerial Photography
- KOMSAT and Sl ImageryServices
- Urban Planning Information System in Korea
- GIS and ITC application for LIS and Water Resource Information management
- Space information based integrated Control System
- Spatial Information Open Platform (V_World)
- Land Administration System
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The ovewiew on spatial information policy and its composition of framework data, utilizing
geospatial information, global partnerships and new growth engine was exposed d the
participants in order to rethink about reframing Sri Lanka NSDI.

The significant milestone of the Korean involvement shows that the Government has a National
Spatial data Infrastructure Act, National Spatial Data Industry Promotion Act, Survey and
Cadastarl Record Act and also a National GIS Project.

Composition of Framework data had 21rme work and over 1.1 Mn types of thematic maps in
Mapping Data with:

- 3D geospatial information on 1650 cm resolution

- Renovation of cadastre (covering 38 Mn parcels over 20 years which was made
renovation of cadastral maps produced since 1910 (over 19€ars)

- Total integration system of NSDI (The program has 76 systems integrating 25
organizations.

- Korea land System (The real estate, cadastral and urban planning information
requirements were facilitated 14 works and served for 48 public services)

- Integrated Facility Management System (seven integrated system like water
supply, sewer, electricity, gas, telecommunication, oil pipelines, heat etcO
operated by 124 organizations covering 300,000 km (8 times around Earth)

- Open Platform Service (V_ World) provided 49 national information containing
8 layers of 3D maps, 19 kinds of 2D maps, 22 kind of attribute information.

- Big Dataz converted to centralized information

- 3D and Indoor spatial Information Service

- Global Partnership implemented 63 Nations oversas projects and 20 nation with
MoUs

- Support in Geospatial projects is having business in 63 countries worldwide

- New Goth Engine ( geo spatial infrastructure in blue ocean)

In the Sri Lankan context, similar efforts were made in different periods by different
organizations but the progresses of such systems wersomewhat questionable on various
grounds. Bim Saviya Land Title registration is implemented with high priority during some

period and low priority in other periods and was unable to address the most needed aras for
the facilitation of high -end development.

The integrated Utility Management System based on GIS was introduced to Sri Lanka in 1994
with funding arrangements made by the World Bank but the key organizations wee not ready
to grasp the project as many of them not heard the word spatial data and GIS at that time.

In addition to that the Global Navigational Satellite System (GNSS)/ Continuously Operating
Reference Stations (CORS) System installation and operatiowithin Korea has shows that it has
practical use in agriculture, construction and operations, geospatial natural resources,
transportation, utilities and government. If the system installed by the Government the
reference station works for 24x 365 and aentinuously observes GNSS signals provide advantages
to have only one GNSS receiver and 1 person for sampling while precise coordinates computed
by country with public confidence in an economical manner. It stressed that the service and use
cases covers:

- Coordinate monitoring
- Weather forecast
- Bridge monitoring
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- Total Elevation Content (TEC) map

Although CORSnet is in operation in Sri Lanka they aremostly concentrated in Colombo so
that it needs to expand nationwide by upgrading the management system, ensing power
supply, internet communication and cooling system.

After having the exposure of the systems in operation in Korea a group of representatives of
various organizations had a study tour in Korea. However the program could not be
implemented furth er ahead due to the procurement issue on system development so as the
proposals were standstill again.

The major project undertaken by the centre was the development of spatial database for local
authorities of the Colombo District where the spatial database made to enhance the local
authority level location details related to building data, road network, water network etc.

In 2014 another round of discussion started in establishing Sri Lanka Spatial Data infrastructure
(SLSDI) with the proposal made in the Draft Report with Road map including Disaster
Management & Environment Management (DMEM) pilot project to Disaster Management
Centre. The consultant working in the project proposal; Dr Lesley Arnold outlined the proposal
and submitted on 26" November 2014 which has number of steps towards achieving the short
term and long term strategic goals in the SLSDI Strategy.

The key priorities identified by the plan was

- Setting up the NSDI Office and committees

- Understanding SLSDI Stakeholder Needs

- Developing the requirements design for National Map Portal

- Developing the spatial data sharing policies

- Drafting and implementing the Spatial Data Management Charter

- Developing the Spatial Data Framework document as a common government
resource

- Conducting an inventory of all fundamental and DMEM data themes
- Piloting the DMEM Thematic Area

Pilot aims to deliver early results building up of technical and policy skills required for
implementation an ongoing implementation of SLSDI. It was aims to estdlish a means of on
line access to fundamental data themes and DMEM data themes.

The high level SLSDI Road Map as given in Figure 2.12 drafted over a period of three years fo
the purpose of planning, data and technology, data acquisition, compliance, commnication
and piloting. During the period of data and technology stage it was planned to deliver national
map portal, catalogue, and data warehousing by getting requirements for the technology correct
in the first instance. Data inventory and gap analysisis suggested to understand current
government capabilities and plan for future needs as the Road map stressed the input on
understanding future needs and setting government priorities.
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Figure 212 High Level SLSDI Road Map

The SLSDI document spelt out the aims and strategic goal as follows:

The vision for the Sri Lanka Spatial Data Infrastructure is to achieve:

O3 OO00AET AAT A AAOAI i DI AT O OEOI OCE A AmkddGéctisn 00 A
[ AEET Cb

This vision is expected to be realized through four strategic goals. These goals are directed
towards achieving:

- An accurate nationwide representation of the landscape that is readily accessible
and easily integrated with economic, social and environmental g¢ographies.

- Greater efficiency and productivity in the management and sharing of spatial
data.

- Evidencebased decision making in government, business and the wider
community through access to integrated spatial information.

- Spatial solutions readily available and widely used across Sri Lanka in response
to emerging opportunities.

New governance model was proposed for effective and sustainable data sharing across
institutions and to meet accountability and outcome provisions of government.

Ten integrated strategies were also proposed for delivery. Communication and coordination
aspects are also stressed with policy and standards, data and technology and education and
awareness. The integrated strategies identified were:

- Stakeholder Engagement
- Legal and Policy Framework
- National Map Portal
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- Spatial Data Framework

- National Spatial Data Catalogue

- Spatial Data Warehouse

- Spatial Data Management

- Spatial Data Acquisition Program

- Disaster Management Pilot

- Education and Awareness Progras

The pilot was expected to become one of the integral strategies. The relationship between the
SLSDI and DMEM Pilot Project Road Maps indicated that:

Table 2.10Relationship between the SLSDI and DMEM Pilot Project Road Maps

No SLSDI Major Projects DMEM Pilot Project Activities

1. SLSDI Governance DMEM Project Governance
Establish the NSDI Office, Steering Committee, Establish the lead agency and DMEM Project
NSDI Council and Subcommittees Team

2. SLSDI Stakeholder Engagement Project Planning
Explore, analyse and document stakeholder Develop the DMEM Project Plan with input
requirements and aspirations from stakeholders

3. Legal and Policy Framework Draft SLSDI Policy

Identify laws and policies that encourage the Draft policy and case study policy compliance
effective management and exchange of spatia
data

4. National Map Portal Disaster Management Channel (Optional)
Build a system that enables people to view layers Implement predefined views for the disaster
of integrated spatial data produced by management community
government sector agencies

5. National Spatial Data Framewo rk DMEM Thematic Area Data Inventory
Create a nationally recognised authoritative Identify and list critical data sets for the
source of spatial data themes DMEM Thematic Area

6. National Spatial Data Catalogue Data Storage Solution
Develop a library of metadata to enable people to A secure data storage environment for DMEM
search and query spatial data sets data

7. Spatial Data Management Charter Data Management Process
Develop a set of common principles for the Develop processes aligned to best practice
management and exbiange of spatial data management and exchange of spatial data

8. National Spatial Data Acquisition Program DMEM Spatial Data Acquisition Plan
Develop a program for spatial data collection, Develop a yearly plan for procuring and
procurement and management collecting spatial data for DMEM Thematic

Area

9. SLSDI Education and Awareness Program DMEM Education and Awareness Program
Encourage people to change their perceptions Demonstrate the value and capabilities of
and behaviours towards the use of spatial d&a integrating spatial data to SLSDI Community

Source: Sri Lanka Spatial Data Infrastructure Road Map, 2014
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The SLSDI Governance Model proposed is as follows:
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Figure 213 SLSDI Governance Model
The objectives of the NSDI Governance Strategy suggested in the SLSDI Report covers:

The objectives for establishing the NSDI Governance structure are:

- Provide a forum for the effective manayement and sharing of spatial information
across the government sector.

- Provide a focal point for strategic national imperatives as well as institutional
requirements.

- A governance model that is easily accessible and credible to participating
institution s.

- A model that is driven from the top, so that participating institutions are well
supported and guided in their daily tasks and decisions where the SLSDI
mandate is concerned.

- Alertness to inter-agency costshifting where SLSDI programs and projects
complement changing crossgovernment practices.

National Spatial Data Framework is proposed to have three priority tiers of information:

- Fundamental data themes that support multiple purposes
- Specific business application data layers, such as flood
- Socib- economic layers, such as census data

The SLSDI proposed 14 fundamental data themes and these themes will be a priority for the
National Map Portal. These Data Themes are the responsibility of the Ministry of Land and
Land Development, SurveyDepartment etc which includes:

- Administrative Boundaries
- Geodetic Network
- Cadastre (Future data set)
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- Transportation
- Utility

- Hydrography

- Land Use

- Place Names
- Imagery

- Buildings

- Topography

- Elevation

- Reserves

- Street Address (future data set).

The objectives for establishing the NSDI Data Framework are:

- To understand the range of spatial data sets currently collected by government

- To define data custodians for each data set to ensure the responsible
management and ongoing integrity of the data sets

- To understand the gaps in data coverage and quality.

The present status of the SLSDI project is limited only to implement the DMEM pilot project
with the technical assistance of the UNDP at Disaster Management Centre. Fundamental data
framework is also in the stage of assessment and establishment of GeoPortal is in progress.

The main project is scale down due to the involvement of the Information and Communication
Agency in the implementation of the Sri Lanka National Geopatial Data Infrastructure Project
in 2016.

2.3.

5NSDI Project Proposed by ICTA

National Spatial Data Infrastructure (NSDI) Project of the Information and Communication
Technology Agency (ICTA) has emerged due to lack of a centralized platform for sharing
government spatial data as all preious attempts were not materialized due to various reasons.
The project proposed that centralized Spatial Data Infrastructure makes the decision making
process more efficient with reattime evidence. Therefore, effective and efficient decision
making is considered as one of the key factors for a productive government service delivery
process and to ensure the good governanced?lease refer to Chapter one for a background to the
NSDI Project.

There is a significant paper trail of agreements that need to berocessed before data sets can be
transferred from one organization to another. Manual data sharing procedures contribute to
delay in sharing, and the effort required to manually integrating and updates from one agency
to another are labour intensive and time consuming.

It is in this context ICTA has drawn up a comprehensive plan in developing NSDI enabling to

create awareness and make way to share the available spatial data using a common platform.

The Goals, objectives, outputs and outcomes of the propasd SLNSDI programme is as follows:
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Goal
To optimize the land usage and evidence based decision making across the country
including domains such as Agriculture, Wildlife, Disaster Management, Railway,
Education, Road Development as well as all sectors including government, private,
industrial, agriculture and so on

Objectives
Integrating government services, establish a common platform to address all
spatial data requirements as per the national digitalization policy
Eliminate duplication and waste o  f resources in matters connected with spatial
data
An accurate nationwide representation of the landscape that is readily
accessible and easily integrated with economic, social and environmental
geographies
Single Window for the service about spatial data and related equipment.
Greater efficiency and productivity in the management and sharing of spatial
data
Establish relevant standards, policies, and services to share spatial data
Evidence -based decision making in government, business and the wider
communi ty through access to integrated spatial information.
Spatial solutions readily available and widely used across Sri Lanka in response
to emerging opportunities

The main output expects from the SLNSDI Project are:

- Develop comprehensible National SpatialData Infrastructure Datasets

- Centralized Spatial Data Center

- National map portal

- National spatial data policy and legal framework

- Thematic area wise spatial data sets

- Shared GIS services

- Common infrastructure for national geographical information requirem ents

- Develop the potential mobile applications to improve the day to day life of
citizen

The final outcomes of the project involves in

- Enhance usage of spatial data of the innovative application developers

- Improved evidence based decision making at all leels of management

- Fully satisfaction of consumers and all users of spatial data

- Improved collaboration of stakeholder engagement & management

- Improve capacity of stakeholders through awareness programs

- Improve A1 D1 T Bubpbiiv@ tasks through behavioral changing and attitude
changing.

- Multiplication of the citizen participation

ICTA has drafted the logical model of NSDI Program, Road Map and Governance model as
shown below. Accordingly the program has number of major components like:

- NSDI Map Portal
- Metadata Portal
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- Spatial Data Infrastructure Management System
- Information Classification

- Content Management System

- Spatial/ Geospatial Applications and Services

Accordingly ICTA has already launched four studies in connection with NSDI under different
consultancies including:

- NSDA Baseline Study

- Requirement Study

- NSDI Policy & Procedure Study
- Information Classification

In addition to that another study on Legal Background Study and Change Management Study is
yet to be started in understanding the present siuation of NSDI in Sri Lanka as shown in Figure
2.14. The relational model as show in Figure 2.15 shows how these studies are connected each
other in classification of information in terms of its spatial characteristics.

Logical Model of NSDI Program - Sri Lanka

Figure 214 Logical Model of the NSDI program, ICTA, 2016
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Relational Model of NSDI Projects

v

NSDI Policy &
Procedures

Figure 215 Relational Model of NSDI Project, ICTA, 2016

NSDI Road Map

The proposed NSDI Road Map programmed for three years period with major compoents
covering:

- Planning (Governance, Stakeholder Engagement etc)

- Data and Technology ( Data Framework, Map Portal, Catalogue, Data
Warehouse)

- Data Acquisition

- Compliance (Spatial data Management Compliance)

- Education and Awareness
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Figure 216 NSDI Road Map, ICTA, 2016
Major part of required data acquisition is planned during the second year.

In relation to NSDI Road Map, Relational Model and Logical Framework the NSDI Governance
Model is also proposed to manage spaal data as indicated in Figure 2.17

Figure 217 NSDI Governance Model, ICTA, 2016

This project is evolved with conducting the NSDI Baseline Study. The background of the whole
study programme is as follows:

- Spatial information are collected by various government organizations and are
vary the utilized systems and technology to collect spatial data.

- Ensure effective decision making it needs in creating a platform to share spatial
information between organizations as well as among the broader community.

- Collection of spatial data is in isolation and closed systems only for individual
purposes.

- Difficulties in accessibility to available spatial data and understanding the type
and location where it could be collected leads to repetition of collection and

differ in quality.
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